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Plats  I,  2<— Fowfl  fiaoct  to  fllmtrate  Sir  I*.  ('•    BkJttlMft  paper  on  the 

CanouJti  llrtiructrci In  fatt  p.  1<> 

3-8.— To  illualratc  Dr.  Carpenter'*  paper  on  the  at  met  tire  of  iVrnw- 

mM/ina.  Ortiiotitet,  and  QrtttoUei 38 

9,  10.— Fowl  ihelli  to  illustrate  Mr.  Moorc'a  piper  on  die  tertiariec 

of  S«u  Domtngw   o2 

11. — Map  to  illuttratc  Mr.  Auairn'i  paper  on  tbe  Eughah  Channel.       96 

12.  13. — To  illiulrate  Mr.  Sharpe'a  paper  on  Srrin.ra    113 

14-26.— Fo«il  thrill,  Ac,  to  illustrate  Mr.  Sharpe'i  paper  on  the 

Secondary  Rocki  of  Portugal 200 

27,  27bl>. — Tollluitrate  Mr.  Kletchcr'i  paper  on  Dudley  Trtlobitci...      2o8 

28,  29.— Fowl  »hclls»  coral*,  Ac  to  Illuitrate  Di .  Mautcll**  paper 
od  tbe  Geoloey  of  New  Zealand 342 

30.— Foisil  thcllf  U>  illiulr&cc  Mr.  H.  Maiitrll'a  paper  on  the  Oolite 

ofWtUl    319 

31. — Section  to  illnarrate  Mr.  G.  Ilopkloa'a  paper  on  tbe  itructnre 

of  the  Andcft 366 

32.— To  Uluetraie  Mr.  Plctchcr'e  paper  on  Dudley  Trilobitci 405 


I.UUATA. 

Page    52,  line    4  from  bottom,  for  oiygomiin  rrarf  oxy^ona*. 

—  IIS,    —  17  fiom  (op,  fvr  Seurtai;  tttui  President. 

—  190,  and  Plat*  XXI.  fijt-  1,   Ttt/imt  Sohralentin  U  erroneously  lUted  to  be 

frtmi  aulicrrinrconx  brcli  between  Kobrul  and  Torrei  Vcdraa ;  It 
belong?  to  the  "Almada  Brdi"  of  the  Tertiary  .Series,  having 

iKcn  found  Kt  Poitciirt,  nbviit  fou*  iii)ie*iivrib  of  Ueten  ea  dM 

road  to  Saccavem.  The  original  vpattaea  **»  trceieed  mixed 
with  other*  from  the  former  locality,  and  lhc  error  »u  only 
discovered  after  the  publication  of  the  paper.  Thla  >pcclea 
mtiit  therefore  be  •truck  out  pf  ti><  IbUKt  pp.  144,172,  and  200. 
231,  line    7  from  lop,  dele  KirAoro:  Pi..  XVIII.  f.  3. 

—  370,    —    10  from  lop,  for  Crrhrro  read  CrrhulL 

—  434,    —     2  from  top,  after  Anmtnita  read  biptrx,  Sow. 


Directions  to  the  Hinder. 

The  Binder  ie  directed  to  place  at  p.  190  the  loote  clip  iuued  with  Ko.24.  and 
cantata  ing  the  erratum  ramparting  Tmtlina  Sa&ratnui: 


rur 


QUARTERLY   JOURNAL 

or 

E  GEOLOGICAL  SOCIETY  OF  LONDON. 


PROCEEDINGS 

or 
THE  GEOLOGICAL  SOCIETY. 


Aran.  18,  1819. 

The  following  communications  were  rend ; — 

I.  PaUchthifofogic    Xotc*.     No.  3. —  On  the  Ganoid*!   Hr.TKnn- 
ckilci.     By  Sir  l'mi.ip  »k    Mai.i*ak  Gkky  Eckuton,  Bart., 

m.i\,  F.1LS. 

This  family  has  been  considerably  reduced,  since  the  publication  of 
the  '  Poissons  Fossiles,'  by  tin?  new  arrangement  of  the  fishes  of  the 
old  red  sandstone  and  their  tiBnOQBttfalta  i>"  the  '  Monographic  & 
Poissons  du  Yieux  Gre»  Rouge '  of  M.  Agassiz.  A  further  n^hictioii 
became  recently  necessary  in  consequence  of  the  discovery  of  the  true 
affinities  of  the  genus  Phity tomtit*.  As  at  present  constituted,  the 
genus  dmhlypttrtu  stands  at  the  head  of  the  family. 

I  tana  Amblypterus,  Ag. 

Of  this  genus  Agassis  has  dexmhed  nine  species,  but  one  of  these 
he  subsequently  cancels,  namely  AmblfpterUM  Offetsi  from  Brazil, 
which  forms  the  typo  of  his  new  gi-uus  ItAacotcpiitf.  CXBOO  the 
publication  of  Agassis'  work.  Professor  Galdfusi  bus  faftaOnd  in 
great  detail  the  characters  of  the  scales  of  Ambtypttrxta  macroptervtX* 
»lueh  rarely  occur  in  a  good  slate  of  preservation.     He  enumerates 

•  Palicfcthyologic  Notes.  No.  2.  p.  329.      f  Pbfo*.  ton-  vol.  S.  part  1  a.  2H3. 

;    Pttirffl  t.ur  roiwaUUcfaSO  F*uu*  tlc»  SlciukoUlcngcbifge»(  p.  20, 
VOL.   VI. PAUT  I.  B 
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*iv  variation*  in  the  sculpture  of  the  enamel.  In  five  of  these  the 
•cale  is  divided  by  a  diagonal  line  extending  from  the  upper  rob 
to  the  lomr  posterior  angle*  of  various  degrees  of  curvature.  The 
scale  is  traversed  by  from  twenty  to  tour- And- twenty  striae  ,  those* 
on  one  Iwlf  of  the  scale,  sometimes  the  np]*r,  twnctimea  the  kmrr, 
nin  pnralh-1  to  the  diagonal  line;  those  on  the-  other  impinge  on 
variou*  angle*.  The  sixth  variety  lias,  a  raised  ridge  in  place  ot  tt 
diagonal  Line  to  which  the  striae  couicrec  ou  either  aide.  The  la 
form  of  *cale  oritur*  1>chind  the  pectoral  fins,  lie  detrrihes  the 
bones  aa  ornamented  with  granules,  close  Ij  arranged  in  nuliatiti 
line*.  The  teeth  lie  affirms  to  be  *trang  and  conical  (jfreyeZ/fcraoy) 
not  en  lr0M  iw  stated  by  Agassix*. 

(.Yew  Species.) 
Aviiii.YrTKRM-*;  Posti-ucki,  Egerton. 

Colonel  Portloek,  in  liu  ■  Report  on  the  Geology  of  the  County  of 
Londonderry,  tnil  of  imrts  of  Tyrone  and  l'Yrmauaj.'ht,'  mentions 
some  scales  as  probably  belonging  to  this  genus,  found  in  the  coal 
shale  of  BaDjGawe,  in  the  day  and  marl  of  Moyola  la  lie  parish  of 
Maghcra,  and  in  i'ermnnagh.  I  have  two  tnecimens,  one  fro 
Moyheeland  near  Draperstown,  the  other  from  Maghcra.  apparent 
belonging  to  the  nc*.  which  being  new,  I  propose  to  " 

nate  I  >  UM  una  of  the  discoverer.    The  specimens  arc  very  img 

feet,  but  the  character  of  the  scales  is  rumciciit  to  distinguish 
specie*  from  those  hitherto  known.  Thespeeiir.cn  from  Mnjfc 
shows  the  insertion  of  the  pfctoral  fin,  and  a  portion  of  the  humerus. 
The  surface  of  the  latter  is  covered  with  broad  flattened  phrac  running 
in  (tly  parallel  with  the  curt  autre  of  the  bouc.  The  rays  <>f  tlie  tin 
arc  strong,  and  appear  to  have  been  less  numerous  t linn  is  general  h  the 

case  in  I  a.     The  scales  are  large  for  the  sue  of  the 

They  are  very  liiiek,  unci  are  ornamented  on  tlie  entire  surface  with 
strong  proniiuent  ridges,  fewer  in  number  and  coarser  than  in  nrnr 
other  amblyptarua,  to  much  so  that  a  single  scale  is  quite  enough  to 
indicate  the  species. 

Genui  Eurynotv's,  Ag. 

Thifl  prims  was  arranged  by  Agassis  between  the  pencrn  JW*r.?*iV»* 

and  Piatyaomut,  and  was  considered  to  have  affinities  to  the  Litter 
genus  and  AmUypterus\.  In  consequence  of  the  discovery  of  the 
deutitiuu  of  Wuty&omu*  ami  it«  removal  to  the  family  of  the  Pycno- 
dantultt,  it  wan  ncccatary  tu  inquire  Into  tbe  propriety  of  rfttfirfag 
Evrynatv*\u  the  pnaririffp  ori/innlly  assigned  to  it.  Tin*  examination 
breiinic  m- r,  ixmsequcncf  of  a  letter  received  notions* 

ago  from  Mr.  Hugh  Stiller,  oOU&UinEcttiu  the  discovery  ofagrxiuo 
of  rounded  pnluUd  teeth  Ul  u  mien    if  /,Vryru>fu*  crcnaiva  found 

in  llu  neighbourhood  of  Crnil  in  Fifeshire.  I  hare  fine*  received  ■ 
very  ncniniU'  oMt  of  1 1  QSjO  showing  the  teeth  M  situ.      These 

at  first  *ight  would  seem  to  indicate  a  Pycnodout,  but  a  comparison 


•  Foita.  Fou.  vol.  u.  p.  30.         f  P*fc*<  452. 


Poi».  Fom.  vol-  ii-  J"-  I53« 


1849.] 


EGVRTOX  ON    III!     MNOIDEI   II  KTlIRiH.  KRCI. 


of  the  dentition  of  this  family  with  Oth#ff  inhes  having  blunt  roondod 

:    MptcuQi  with  LtpidotvAwaA  Trtramoo*ol*pU\  but  there 

u  m  mid  ;i  dnWenee  in  the  arrangement  of  the  teed  b  Attire  mmi- 

Uea,  that  rvrn  without  thctci  of  microscopic  examination,  (he  true 

nHiiMli.  m>!    du    H-"   0MD  I"'  'I'  1'  nniii'.<l.        In  tin    l'uii.i  him  I  KHingCOU  B1 

of  the  scales  aod  in  other  important  RBpict^  WnrMK&tUi  diMVrs  entirely 
from  tlie  Pycttodontttfer  unil  agree*  with  tlu  A  If  ewtaudy 

resembles  I'/aty*oMtiJi  in  tin-  dtpttl  "t"  the  hndy  ami  Bitot  rf  the 
dorsal  fin,  but  the  former  character  ia  also  common  to  /fmllypterus, 
find  the  structure  <>t  fin*  dofW  tin  in  more  is  OO&fonzdtj  uith  ll»i\t  of 
this  organ  in  FabaONtmv.  The  dtaofttj  of  the  dentitinu  of  AW- 
nc7u*  is  not  without  interest,  hflfiflnrtl  as  it  Cciuls  '<>  invalidate  the 
denial  characters  ami^ued  by  Agasrft  to  tlie  Lepidoid  family,  and  to 
show  that  although  these  fishes  may  have  bad  "  I  '•  m  n  bfOiM 
pIuftalN  HUgce*.  <m  line  ?eulfi  range*  dft  JMtftM  deOtl  ohtu.M's*,"  yet 

that  BOBM  01  these  bid  (pcrhtfM  En  addition  to  those  described  hy 
Agassis)  teeth  of  a  larger  and  more  massive  character.     Thni  la  the 

gciUM  .lmhlyt>tcrtiA  the  teeth  arc  described  in  tin-  '  pMMOHfl  FOsflU 

aa  "iii  ui-.  en  brone  extrtorasnil  Boost/1  while  (JoKHW*  mvi "data 
■  lie  /.almc  nicht  hurstenfonniu  Bondfln  >tark  und  kcgcUormigsbi'i 
Some  of  the  Pul<eoni&ci  also  have  teeth  which  cannot  lie  considered 
a*  "'  duits  en  <«.  ■  ■  "  especially  the  American  species,  now  arranged 
under  the  genu*  ItcJiyjitfrv*.  It  in  Ihcrvforc  not  unlik*  y.  tliat  an  in 
wine  of  tin  li«  I.  :-|iidoii!i  wc  Sod  teeth  of  various  forma  and 

HMfliatdd  in  Ebfl  HUM  individual,  so  a  sr.ii ti'i hi r  OODdUOB  may 
have  obtained  in  their  hrn-r<icerc|ue  predecessors.  Of  flu  tl.n  species 
of  fiWyjiofsu  dettfibod  by  Igtssbi  o*  .  t  ii  SWynolvi  t-  numm/m  from 
MinKJU'hu-irtN,  i*  considered  by  Mr.  W.  C.  KcdnVhl  t*i  be  nu  tmperftct 
specimen  nf  Pafoonhiw*  (Zsdgptenif)  fatotf* 

Genus  pLrcrnoi.niMn,  Ag. 

Agn-i/i/  in  Wit  •Tahh-flii  Geiu'rid1  BWatURI  a  genua  under  tins  de- 
signation from  the  coal-measures  of  Carluke.  I  btfC  nut  seen  the 
specimens  ou  which  it  was  founded,  but  Lord  Enniskillcn  has  a  t  tb 
(no  the  Mime  locality  winch  rcpn  -  it >  no  truly  tlie  charncter  ex- 
pressed in  the  title,  that  I  ft  1  little  1  nutation  in  referring  it  to  tin"* 
genus.      In  size  and  form  it  n  •  ••nilnV«  ■  ITrMfrffltl  DIM    Pttl/riwittcux, 

but  it  difTera  widely  in  othfir  respects  from  that  pemu.  The  -.ciuYv 
are  very  solid,  and  covered  by  a  coat  of  dense,  highly  lustrous  ganoine. 
Tin-  puMei'ior  margin  ia  armed  with  four  or  Kyi  ihaif  anil  strong 
srpincs,  whence  the  generic  name.  Tlie  bone*  of  the  head  are  |  •<»«..  rM 
with  coarse  wrinkles;  the  teeth  are  blunt,  resembling  those  described 
above  a.**  hating  been  found  by  Mr.  Miller  b  Bwynohu  ermmtn$, 
The  dorsal  fin  is  sitnatrd  terv  far  forward,  nearer  to  the  head  limn  in 
any  genua  of  this  family.     T*hc  uppxr  lobe  of  tin   tail  i    eovered  hv  a 

•  Poiss.  Fo«.  vol.  ii.  p.  I.  t  Vol.  ii.  p.  30,  liur  28. 

t  Bfitrige,  fi.  30. 
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jerries  of  strong  ridgr-ahaprd  scale*.  The  *pccin>  nmnr  rivco  by 
Agaa*Lt  U  rtryo*wj,  probably  in  alluaiou  to  the  rugged  diameter  of 
the  cranial  boor*- 

QORH  1'.u.wim><(1\  As*. 
This  peaub  embraces  a  greater  number  of  species  than  any  other 

of  the   Hi'UT'.i\  rijuc  Lcynfloids.       N"t  only  in  tpcocs  but    in 
dtiai.i  tlu»  Pa''.  ;  |  •  ir  to  L  i  <    Imtii  tlie  must  uuxneron 

fCltcbflltfl  ilriiir.ru*  ofuc  water*  in  which  the]  flourished,  owuiciatiitg 
together  in  large  shoals,  and  "informing  no  riiiuht  important  !unrho«a 

in    the   then   «xinoni\    of  nature,  prubabh    by    reducing    nud  aooiniU 
laf.ing  tin*   Mj|nmlii:inl:in:   ftgetahl      -iilmtann*  brought  within   ll 
reach,  anil  again  in  th.  ir  turn  forming  the  prey  of  I 
HoioptycAh/4,  AcrotepUt  Pygcpierw,  awl  oUvrrToradoufl  sauroidti 
villi  uliii-?i  ilicv  i-ii-i\i-h  (I.      \i*nssii  has  described  twenty  •  ■n<  tpecbnl 
in  tin'  'PotMOtu  Fossil**,1  IaeJtttlipg PtJmeniMmtAtihu,  which for— 
the  type  of  the  genni  tsck§/pUna  and  will  be  alluded  t"  hereafter. 
In  addition  t<»  these  be  mentions  in  hi*  'Tableau  i  ii'ornu"  rive  others 
a*  undescribed,  besides  the  American  species  1'.  Ag&ttixii  and  /*. 
taici  onftrwi* 

Altbon^li  the  disoovrry  of  tht*  apecie*  in  the  now  ml  uindttone  of 
the  county  Tyrone  was  communicated  to  the  Geological  Society  by 
Sir  Rodmek  tforchuoo  10  long  ago  as  L835*,  ret  do  description  oV 
tliclil;  1  mi--  )  01  been  pull'"  -lu-il.  It  to  nv*i^iu'il  ti  I  I'tiUro- 
nierwf  by  Agassis*  who  ivrv  baopuS  noted  at  I  oel  di  ictivc  cha- 
racter n thfl apscific appdtal latoptmu.     In  sire it  i*  the  smallest, 

in  form  the  iim-i  -  ,u'*  of  tht*  genus.     'I'll-  I .  • : . .  L  i-  mhuII  ami 

more  pointed  thn  in  other  rnfiiimim.  the  eye  i»  placed  forward ; 

the    ' :'!i   appears   small ;    tin-   operculum   ia   uearlt    M-iitieirvular. 

The  dor*o-ventrat  series  of  MBUM  an  mtv  regular  and  distinct.  Tlw 
scales  Ihrnnwirnn  m  laru'<',  and  of  ti  nn  sue  oier  the  whole 

body.  The  rpedmeu  hitherto  found  are  not  in  a  condition  i"  show 
the  superficial  characters  of  the  scale*,  tin-  anpieaeioQi  of  the  under 

wide-  « li  *in-  ! icing  preserved.    The  dorsal  fin  is  placed  much  nearer  the 

tail  than  in  am  other  specks ;  in  thhrsmect,  but  in  do  other,  /'«/<eo. 
niscus  calopterus  resembles  the  gcuii5  Cutty* terns  of  Mr.  KedficUb 
The  iail  is  decidedly  beterocerojue,  it  i  altogether  so  distinct  from 
nil  the  Other  i'alveonUcit  that  i(  in  recognisable  at  lirsl  eWht« 

This  is  from  the  Kupferschicfcr  of  Rkhfiladorf,  and  was  nnmetl 
by  Count  Mun»tcr.     1.  ialtilico,  who  hail  an  opportunity  of 

eeefag  the  speen  i»n  in  tin    aoUeel  on  of  M.  Ahhai  [derail  a 

goo*l  It  i>  n.%  long  aj  PflleaWWCwe  mttfjn\t*y  but  not  so  deep. 

pAi..cn\iflctTi  ounahn,  UQnat. 


riii-  .[.(•!  r.  i    followed  br  a  note  of  interrogation  in  the  'Tableau 
/  and  Lord  Ranuklllrn,  who  also  saw  this  specimen,  sa 


General, 

*  IVoc.  Ceol.  Soc.  tdI.  ii.  p.  206.    Portlock.  QeoL  Mem.  p.  468. 
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could  not  detect  any  *]>ccino.  character  as  differing  from  /'.  *pccio9U9. 
It  is  poaatMe  some  cooftuion  may  have  tfiaen  from  the  similar  signi- 
fication ui'ihr  specific  titles. 

Paljccinisci?*  Ki.kiuoni.  Ag.     Pi..  I-  fig.  2* 
ThU  species,  ah) tough  named  by  Ag&asix  during  his  second  visit  to 
RngLadj  hai  OOt  yet  betp  described.     It  ntis  found  by  my  orotic  r 

the  Itev.  \S  .  il  Ljniuii  in  the  con!  <hnlr  jit  Silvrrihdc  10  N<»rt h 
Staffordshire,  and  has  miicc  been  discovered  in  Lancashire  and  York- 
shin-.  U  aIko,  I  hi'lirvi',  m  BDBM  of  tin  Srntrh  and  !ri*li  conl-ficld*. 
U  i^  a  -mall  mid  di-lieiitc  specie-*,  Mmicwhat  lea*  than  Pulteonitteua 
Bofwon.  It  is  characterized  hy  tlir  scales,  which  in  deeply  fur- 
nmwd  BDll  serrated  at  liie  posterior  Margins'".  The  Uorsd  fin  in  lai^e 
and  ajfcaatad  t'ni'  hurl,,  it*  anterior  iiwcriimi  boing  very  slightly  in 
advance  of  the  anal  tin.  The  fin  ray*  are  strong,  and  dichotomise 
near  thc-ir  extremities  ;  till  trtUftVCIM  articulations  arc  dfotSDt.     'I hi 

ant)  in i  eonttpondi  In  tin  Bad  el«un  h  the  d<u-»ai  'm.    The 

pectoral  tins  BK  BRttJ]  ami  delicate.  Tin  vt  ntrnl  and  caudal  tins  lire 
■  li  liinnf .     The  head  is  smaller  in  proportion  to  the  body  than  in  any 

other  species. 

PAL.fcONiscus  M»ni:nsis,  EgutOn.     Pi-  I.  fig.  3. 

Lord  Knuiskilh-n  fbUBd  Qu  BpBOUHUI  frorn  which  this  specie*  in 
(MOOed  in  the  whale  brought  nut  of  n  coal-pit  in  the  Isle  of  Anjrlesen, 
imr  the  UuUlir-td  rwnd,  n  I  from  the  Mnir.i  ISriHgC       Thcrj 

arc  single  seal.  -  whloL  tirlunjpMl  to  a  larger  flnh  than  /'.  Egerttmi, 
and  differ  in  external  character  from  those  of  that  BpociCB.     The  *\\r- 

i>  ft  averted  by  regular  parallel  gTOOVtt,  the  ridges  k'tween  tl 
trmiinating  in  cusps  nt  tin-  poatvriof  margin,     [rj  BtothcBJC 

a  series  of  DM  Hncsii  <li-iiucih  seen,  bordering  two  sides  of  the  at) 
apparently  indicating  the  BTIP'TM  in  fH  nn-nt. 

Since  tlieeoniph ■Imrinf  the  'PoissoiH  Frillies'  the  I ol lowing  -pern-.. 

have  heen  made  known: — 

Pal  rohisc  »'»  TcflSFUin,  Pasda- 

•  fish,  from  the  Permian   QVtan  of  tin f  Steppe  of  Karg&ln,  is 
feared  by  Fbehar  de  Waldhetm  in  the  Hull.  Nat.  de  Muscou.    sir 

Bodoriok  If iirchisout  mention.*  three  ether  Bpec.c;  .t  prohiihly  lie- 
longing  to  this  genua,  found  m  the  same  Steppe  near  Orenburg. 

i*AU£4»M«ct:s  Oai.nr.RTi,  Goldf.     Pin  I.  fig.  4. 
Professor  Uoldfiua  has  given  this  name  to  a  PatteonUcus  discover*  d 

by  Ilirr  (Jellirrt    in  the   mul   finimition  ut    II<  hnkirchcn  J.      lie  de- 
1m-  it  ri*  being  longer  and  narrower  than   Pti/t^nnUruM  Jh/rrr/ioy, 

ami  ai  differing  from  all  other  species  of  the  genus  in  the  ornament 
of  the  scales.      It  i-  a  hamlsotne  ami  well  markcil-sjiecics. 

*  At  p.  98]  vol.  ii.  piii-v  Ko.x.,  ayjaniT  oaacili  thi  obatrvatSoa  madi w  p.  *l 

ni  to  the  general  imootlmns  oi  the  scale*  of  tin  t'*'niiM*c\  lound  m  the  coal- 
meat  urn.  t  '  RtUSla*1  page  H'tl.  note 

t  Ik'itriige  xur  vorwcUIkbcn  Fauna  dca  Steinkuhlen^ ibbfC*,  y.  17. 


I'ROC  KLDlxt.*  Ol   IHt   (ik:uLU(.U  *L  MK  I  fcTT  . 
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I'll.  M»MHCl!<4  MACKOPIlTIIALMVS. 

IL  All  hats  has  ft  specimen  from  the  Kupferschicfcr  of  Riebelsdorf 
rim*  named.  1  om  unable  to  ascertain  whether  it  is  considered  iden- 
tical  with  (lie  -  "'•*  by  Agnaw.  from  thr  mignwun  lime- 

stone of  this  countrv,  ur  whether  the  name  has  been  given  in  ignorance 
of  its  previous  application. 

Pal.coni&cus  megacephalvs,  Gcrmar. 

A  species   of  Pa/ftonitratt  from  thr   Kupren-rhiefer  of  Mansfeld 

with  thii  name,  15  fijfjured  and  described  by  Kurtic  in  hi*  'O 

latio  dc  pctrifactisnur  in  schisto  hitumino+o  Maiut'cUleiitt  reperiun- 

larr.'      I  am  iodiucd  to  think  it  Ifl  founded  00  imperfect  specimens  of 

onlftsau  fMssMm  enwhrd  Terrically.  thus  frirtng  ati  incorrect 

Hm  of  the  to*  of  the  bead. 

P.\l.  »:k.iNISCV8  rVGM4tV8. 
M.  Ib-ii'inim  >«ut  McjCff  baa  giu-n  this  designation  tu  n  small  /*«- 
t*r>ni*etu  of  I  hi-  KopfefMthJ  'l.  -  ffnlcn  will    be  descrilied  in  an  early 

>cr  of  the  ■  Pdneographica.' 

(jVjnt  Sprcirw  1 
PAXJKOK9CVI  15i:aim(inti,  Ag.     Pi..  I.  figs.  3,  6\ 

TbLs  u»  the  largest  and  finest  species  of  the  genua.  The  most  |*rr- 
feot  example  I  bar*  *##n  was  presented  to  Ix»rd  KoiimkilUn  by  the 
Baron  dc  Pocuort.  and  «raa  fumid  in  thr  con!  Altaic  nt  Atitun.  It 
measure*  1  inches  in  length  by  four  in  depth      In  aliape  and 

appearance,  if  we  except  Ibfl  heteruceripie  tail,  it  1*  not  imhkr  u 
siK-cics  of  LrjHtfoiuA.  The  head  i-  uut'i  •rtunately  so  much  dislocated 
that  its.  form  and  proportion*  are  not  mngOKBable.  Some  of  rlw  ile- 
tached  bones  are  clnhorately  ornamented  with  a  labyrinthine  pattern. 
Thesnlearmn  miichinaueandtunnmdinWeut  rcgiooaofthe  body. 
Those  on  thr  flank  a  immediate!)  bfkra  tin-  lateral  line  are  the  lariat, 
m\  i'uee  they  dec-roue  in  aire  ntare  and  below.  In  the  vicinity  of  the* 
dorsal,  rcntrnland  anal  tin.«  they  are  narrow  oblongs,  en  the  tad  they 
aTBMCUgc-shaped.  ehmgiitinf  gradually  n*  they  approach  fctfl  term* 
nation.  They  tlitTer  from  tho*c  of  mrj  otiu  r  "species  in  the  charac- 
ter of  the  exterior  aurface.  Those  immediately  Succeeding  the  thorax 
have  fro ■  CO  twenty  oblique  parallel  sir i;r  mi  thr  middle  of  the 

seal''.  in--  in  lharp  pokes  iA  tlie distal  margin,  but  the  upper 

and  lover  anplcs  of  the  scales  liavc  no  serration*.  The  latter  elia- 
rneter  eiM-roacbrs  more  and  mow  upon  the  cent  ml  portion,  in  the 
sealrs  on  the  bark  and  tail,  until  thr  ulrire  mid  serrations  altogether 

<liitap]*ar,  and  the  acaJe  hemmes  smooth  on  the  surface  and  entire  nt 
the  margin.  The  same  change  of  character  obtains  more  slowly  on 
fhr  rentral  region,  so  that  a  few  serration*  are  obsrrvsbleas  far  back 
as  the  anal  fin.     The  fiofl  arc  of  ni'Hieratc  eize  with  the  execption  of 

dUi  which  is  Tery  long  and  strong.     Its  upper  margi  . 
roofed  with  a  series  of  large,  solid,  arrow-headed  scales,  ind  the 
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itself  is  covered  with  scales  to  its  extremity.  Lord  Enniskillen  has 
also  a  specimen  of  a  young  individual  of  this  specie  mn  inches  in 
length.  It  differs  from  the  mature  fish  in  being  less  deep  in  pro- 
portiou  Co  its  length. 

Pai  '  I  ma-oitrs,  Rgcrton.      l*i..  EL 

Whether  we  consider  the  elegant  form  and  proportions  of  this  fish, 
or  the  moaftl  tracery  on  the  head,  or  the  Yariea  form  and  arrange* 
tin  ni  uf  ha  delicate  nlflfa  it  must  rank  as  one  of  the  mo.it  beautiful 
species  of  thin  beautiful  genua.  It  ix  ran-  to  find  among  fofttil  fishes 
a  highly  sculptured  character  of  the  cranial  bone*,  without  till  leant 
trace  of  nrmuirnt  on  thcsemV*  i,f  tin-  MJH  Bid  thON  il BB ri!i;itely  in 
contact  ■  thoracSc  girdle.     Such  however  is  the  case  h  tUfl 

specie-.  All  the  head  hone*  ore  covered  with  an  elegant  trncerv  of 
distinct  lines  running  ia  tortuous  courses,  sometimes  Mfurcatiug, 
Sometimes  inosculating  and  forming  fatffait*  pattern*  of  CXtZttM 
beauty.  The  scales  nr«-  thin  ami  !>■  rfertly  smooth,  with  entire  mar- 
gin*. Thote  on  the  back  are  scallop-jhapcd,  aud  Arranged  like  the 
plates;  of  snlc-arniour.  In  advance  nf  the  dorsal  fin  n re  four  Urge 
saddle-shaped  scales  decreasing  in  ?ize  from  the  front.  Round  the 
base  of  the  fin  the  scale.*  are  00*11  mid  of  VttiOOl  shapes,  arranged 
In  mi  elegant  tcsaclhit'-d  put  (cm.  Tin-  rata*]  scales  rue  oblong,  and 
with  the  exception  of  the  large  plate  in  advance  of  the  mini  ontice, 
considerably  smaller  than  those  on  the  flanks.  The  latter  are  oblong 
ou  the  anterior  part  of  the  body,  rather  higher  than  wide,  but  they 
gradually  assume  a.  rhomboidal  ouili-,  ..h  the  central 

n      The  nuti-r'uir  margin  of  the  dor<!il  an  is  Ot  d  witli  ■ 

de&Clte  fringe  of  fine  scales  ;  the  ray*  coinpoViiigit  gradually  A  0 
up  to  the  elcveuth  or  twelfth,  which  is  the  longest.     This  char;x 
resemble*  the  arrangement  of  the  dorsal  flu  of  aKrynotu$,    Tin-  tuil 

bof'fiv     !<::•"'■  |imp<irtioni«;  the  upper  lolx  ltt  I  i-ry  £«idii."llv 

and  ia  invented  with  scales  to  it*  nuuutest  extremity.   '1  *  is 

from  the  coal  shale  of  Commcntcri.-  in  Auvcrgnc.     Lord  Hen 

has  a  specimen  of  Falaomactts,  stated  to  have  bafln  found  near  Meld 

i:.  the  Hurt  a,  which  has  considerable  resemblance  to  this  npecica. 
pAUBONXSCCI  aucvatvk.  Bfftti m.      I'u.  I.  fig.  I. 

Thin  species  has  some  rtecinblaucc  to  the  preceding,  but  is  a 
shorter  ami  oa*fljp0  h-.li.  The  line  of  the  hank  from  the  nead  ti 
dorsal  fin  is  gracefully  arched,  and  the  dorso-vcntraJ  series  of  scales 
are  more  curved  botn  above  and  below  the  lateral  line  in  the  an- 
terior part  of  the  body  than  is  usual  in  this  genus.  The  scale*  in 
Mimiirr  ill. mi  iiiM.i'  of  Pul&oniacn*  dceoru*  and  thicker.  The  fine 
strin'  denoting  the  lines  of  growth  are  clearly  defined.  The  bones  of 
the  head  are  covered  with  flattened  pHcas.  The  teeth  in  the  lower 
jaw  are  numerous  and  very  regular.  The  fins  resemble  those  of 
I'.r'<r<jniAcu«  tlecoruA,  but  the  dorsul  tin  i*  inserted  nearer  to  the  head 
tlniii  in  thai  wob&m.  The  tail  is  wanting.  This  species  is  from  the 
coal  shale  of  Goldlauter. 
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I  hare  ft  specimen  presented  to  in*  hv  the  Riirtm  dc  Ponnrt  from 
the  coal-measures  of  Lii'gc,  which  differs  from  the  prims  Palaoniicus 
in  the  small  sixc  nod  pointed  form  of  the  scales,  and  in  the  greater 
IhifVlWI  of  the  body  immediately  in  advance  of  the  eaiiiUl  fin.     'fne 

I  of  tUl  tub  ualso  in  oilier  respects ttry  distinct  from  Paitronitcus, 
Tfac  tptrimrB  is  too  imperfect  to  describe,  but  perhaps  this  notice 
product  Bifid  flllrTfff^J  material*  for  the  determination  of  the 
■■  ric  and  specific  characters. 

Grnus  I&chyiterus,  Egcrton. 
Mr.  W.  Oi  Rfdficld,  in  alluding  to  the  description  of  P<rA*o»i>cw# 
fullv*  givwi  l*y  Agawis*,  says,  "the  stout  character  of  the  tins  aad 
ilmr  bu  liH-h  suggested  to  Agassi*  th  Bam)  is  also 

!  '•->  pcrUin  in  a  greater  or  less  <legree  to  nil  the  known  American 
species  of  the  gem  u)d  perhaps  warrant  their  separation  from 

Pd/tr*Ht*cii."  Polly  coucurriua;  in  this  view,  I  euggcatcd  to 
<  'harle*  Lyell  ?  the  propriety  of  eliminating  these  fishes  from  the 
AgEsaixiau  Pe?>roni*ri  oiul  grouping  them  together  uuder  the  generic 
name  of  fscA*pterv4,  a  term  expressive  of  the  common  rhnnu-tcr  no- 
ticed by  Mr.  Redox  Id.  Of  the  fne  opecics  described  by  Mr.  Rcdfickl, 
Agaanz  consider*  t.JutlttJi  nnd  /.  marroptrrv*  tn  }»•   identical^.       I 

am  not  coguuaiit  of  anv  species  of  this  genus  found  at  Antrim,  aa 
stated  by  SirC.  L)     ! 

Genus  Catoithrus,  J.  11.  Rcdf. 

Tl,;-  genus  has  been  well  characterised  by  Mr.  J.  II.  lUducM*-,  witli 

tbe  exception  of  an  error  regxrding  tlie  form  of  the  tail,  which  lias 

meted   in'  Mr.  W.  V.  JUMaM  In  the  memoir  quoted 

above**.      In    additiou   to  the    original    species,  named  C  gracilUt 

Mr.  \V«  (',  BadfieM  Im-i  ill  M-iiln'il  three  species;  of  these,  C,  macrunt* 
must  be  Dt&oakd  as  being  the  type  of  a  new  hurnocerque  genua— 
Itictyojfygeft,  EJgtTtfl  A. 

Catoptkuvh  lliDnr.Lni,  Kgcrton. 

On  looting  over  a  large  collection  of  fossil  fishes  from  Durham, 
('Miuiccticat,  rarwvdod  to  dm  bj  Wx  C.  \jj\  D  fan  ilm  j  orpoM  (and 

to  whom  I  communicated  the  results),  I  found  evidence  of  anoUier 
species  of  Catopf/*ru.ft  to  which  I  gave  the  above  specific  name  in  com- 
pliment to  the  original  discoverer  of  the  genus. 

Genus  Gyrolepib,  Ag. 

The  scattered  and  fragmentary  condition  in  which  (he  remains  of 
this  genus  have  always  beeu  found,  has  proved  hitherto  an  insur- 

*  Pobs.  Foss.  vol,  ii.  p.  43. 

t  Shod  nonce*  of  Amencau  fouil  Indies,  bv  W.  C.  Kedfielrf,  read  before  tbe 
Yale  Nat,  Tlfat.  Soc.  Aj.ril  2«.  1841. 
;  J. .urns!  of  Geo!.  Soc.  vol.  iii,  p,  2;;.  }  /**/.  vol.  UL  p.  277. 

II  /AM.  vol.  Ilf.  j..  278. 

«J  AimsU  of  New  York  Lyceum  of  Hat,  H»t.  vol  iv.  p.  39. 
**  American  Journal  of  Science,  rob  alt  p.  26. 
ft  Journal  of  C«uL  Soc.  vol  ui.  p.  2;». 
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mountnMr  olxtnele  not  only  Co  »  rUfinktOP  of  it*  generic  character ■-., 
but  to  a  determination  of  tbe  family  ui  uhjeh  it  ought  to  be  placed. 
It  is  not  even  known  whether  tbt  tml'was  hOBDOMWU  or  heleroceruue. 
a  pdBit  Of  smin  Ini|M.ut;iiii-r  .  ;  iijhhi  t In-  utliir  of  tin*  i-harnctcr 

M  ■  criterion  of  the  n$e  of  rtrata,  since  some  of  the  species  Ift  con- 
fined to  the  Triassic  period.  Agassis  has  described  throe*  species 
from  tin-  Uochdkdk  ami  Kaaper  of  Germain ,  two  of  which  occur 
also  in  the  bone-beds  of  Old  Parage  nnd  Axrnmith,  nrnl  -it  Newtown 
I.imnvndv  in  Ireland^.  He  mention? ■luiuthcr  HpccicY  us  huvhit*  been 
foumi  in  the  ennl  diale  near  Leeds,  ('omit  Mfmster  has  described 
a  fifth  ipadM  lroin  ihe  Trias  at  St.  Cassian  which  he  names  G.  bipli- 
catu*. 

Genus  Coccolkhis,  Ag. 
This  genua  i»  Liable  to  be  overlook**]  by  those  having  occasion  to 
oonmh  'hi-  Murk  of  Agiwuir.,  **  it  i*  dMcribad  in  a  Mppltntjotei 
chapter tJ  the  aid  of  the  Observations  on  the  HetaroceraM  Lepidoidi 
it  is  however  worths  of  e*j»ruil  notice  as  being  the  only  one  of  ihi- 
i:iioiiy  hitherto  found  in  any  stratum  nuan  raoenl  ilnui  tbe  Trias),  c. 
Iluckliimli  io  an  unique  specimen  in  the  collection  of  Dr.  Buck  land 
from  the  Oolite  o!  SoIeuIioti.li. 
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f  I'ortlock,  Gcot.  Mem.  p.  469- 
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Summary  of  Genera  ond  Sp*ci&$  (continwd). 

PaljIOSUCOS,  A*. 

nMUmiu.4f~ ....f,  P.voI.U.  ».  *• CWllnm  n    r-tJU  Uomm. 

era***.  JHurfcr K  iifwirtiifcr  .  lu-wUAxf. 

pmM«,  w.  fw  **»« ...»wr>  iiiir jucwu***. 

ItoUmii.  1/iAArrf P.  r.toLU.  p    M    CJ  !.■>,.,■■  HmIMMmm*. 

>PC4^«m.  MtmttT ...  KafiMftlAf n-k*i. 

MfWiiiM. Ac 7.  V.wJ.u.p-O*    C«3liii    I      i Rndic  Hew*. 

T**HW>.>w* 3ull.Na    J.UNHU...NMJM  >H<M. 

'    ik4/ P.  ftVaoL*.  £  S»  . 


ItcMvrrfltrf  F  F-url— 

AFMb-iti^. Am.Jwm.W0a.in.tf fkoArrtuO.  M_  .  Bm. 

t«.,  N.  J.:  XltfMMl, 
lh*Lun.  fan, 

r  futon.  4* P  P.  vol.1,  p.  U  "I  m*A*U»i,  Mmt-i 

tmMtwpWr*.,  A«(A Am.  ioura.  of  Set.  s*  .  rf  I      BOMUtt.  W 

r  Isms, /.».*«/ An.K.  T.  Lpotm.!*.*  ..  f    MUtfmwn, Po- 

I  EW7»**m  IcnuKtp*.  ix-  P.  P.  *wl.  m.  p.  *H) i      bms.Coii. 

antm.**?.   Am,  /«un.  of  **-**-  tf  Eomiu.,  It  J..  M*. 

.r.  ■•  .  ...  CM    .  >u* 
dcrUml.  Nam. 

CAfltHMn,  ill.  MMJ. 

MruiiiifoiHt.*.  ir.c.  AM/.  .Au.ioam.ofSH-sb.i7 MUfllfcrnm.Gsa.i 

•M.X.J.,      - 

<»n. 
rw.IU.  /    M    HMf  AH     "    V    l.w#ttn..  U.IO  UUaiMMm, 

psnuhu .  r,  r.  flr^. Am.  iouro.  oJ  *«.  *ii.  M iluldirtnra,  coa- 1 

tmtJkWKi Otol.Joaro.  wd  iu.p.:r» tnxrtm,'c^. 

Oiboufis.  a*. 

Albert).*'.  ....  P  r.  Ml.  M.  p.  17s Tru. <inra«T.  BcwtoL 

«.*,......'..  ■    I  N.. 

lomUmMfcb. 

biphralu*.  .V*Mfrr     ItNtiafe.  n>l.  I*,  p    140     -  Trit>  . .  ^4    (Mm. 

•Mi'miM..!*-.  .         P.P  fol-tt-p.  :;: Tru» Gmmuiy. 

BwikHMi.-ir.  r   )    fttl       i  Coalatatt  i-«Av 

AmuUmMua,  ^jf.  !■   I ■   .  ■  Ami    Gtrmmiy,  Brwftel, 

>imi  ifftM  Pojob 

town  Umundf. 

PLU  Tl..l.tTI«,  Af. 

iu**-«i.. -V P.  ?.  vol  m   pt.S.p.  mi.tToalihkU Cwluk*. 

Corcoivpia,  Af. 
■uckUorfi.  Jr P.  V.  «nl.  n.  p.  soft Oofe  »olrohomn. 


2.   O*  /*«•  Tertuiri,  brprxtit*  of  the  Moray  Pi  Ml  amd  the  Oi 
Calk  human  TALIJCY,  IMM  o  An'e/  Htfic'r  i/  r*r   o/*. 
tfOmT.      \\\  tin-   BCT,  ,1.  Q    I  mmnih;,   M.A..  P.O. 8^  vice-Prlttd- 
)'>l  of  King  William's  College,  Isle  of  Mac. 
[M*traM.\ 

The  district  which  is  the  subject  of  tin'  pivwiil    tni'moif   hsi   n9M 

rchicrrd  familiar  to  geologists  by  the  labours  of  Professor  Scil«wirk 
ami  Sir  R.  I.  tfarohuoa  .  what*  ktoriptiona  have  reference  to  ths 
older rocktj  and  ro  tbdi  cogacction  with  equivalent*  in  the  English 

in. 

valuable  jni.!iii..r-  have    men  ln-ni   :i:.i.lc  in  these  nvnrrU  by 
Mr  VmliTMon  of  IuvLrm-«.  anil  Mr.   Hut;b  Milli-r,  whose 

•  Trsnwctions  of  the  Geolopc-il  Sorirlv  ..f  LotdOS.  tol.  ii  2uil  »eric».  pp.  29S 
And  Ti&3,  Ac,  And  vol.  Ui.  2nd  MrfCS,  p.  1Z5,  &c. 


1849']     C  »    MMINO  ON    IIIL  TERTIAKIls    <JI     DIE    MUKAT    HR11I.       II 

accurate  locnl  knonh-dirc,  both  written  and  oral,  I  was  privileged  \c 
avail  myself  of  My  attention  howevet  wne  chiefly  directed  to  the 
distribution  of  the  boolder-cln)*  am!  ihc  gravel*  of  tin  tertiary  series, 

atA  mi  tli.    t-  I    . .  lifurf  nt  thia  time  to  offer  u  few  remark*.      Still,  ns 
introductory  to  n  description  of  these  more  recent  deposit?*,  it  mnv  be 
ul   to  tnke  n  lia^ty  view  of  the  general  physical  contour  of  tin 
country. 

A  very  curaorv  glance  nt  the  condition  of  its  uurfnee  mu*t  ruin  inec 
u<  that    enormous  ileiindntioO    htt  OOfiUTTWl  over   the   di-lrict  under 

congidcrntiori.  The  now  ieolated  masse.*  of  old  ltd  <  on  glomerate, 
lurched  on  mountain  summits,  must  clearly  at  oqc  time  have  formed 
ei>ntiinioua  strata.  We  mnv  in.ntuucc  particularly  the  line  dODO- 
shnped   mouiitniii    Meidfourvoii'n',  mi  the  ut-fim  -idi-  of  I,oeh    New, 

rising  upwards ' -I  .'lOOU  tret  above  the  wa.  Crnijmrn,  rising  to  the 
beigfil  of  [500  iV'-t  aborf  Temple,  on  tin1  wwl  *jdc  of  the  Bay  of 
Urnnhart  on  I.ocliNe**,  b  a  rouud  detached  ina»a  of  old  red  conglo- 
merate, which  wna  ol"ioii*ly  nt   one  lime   connected  with  Mcolfour- 

rome     Both  theee  uiuunlifiii  ml  on  ■  base  of  red  granite,  fbn 

ti'.nrlv  two-thirds  of  their  i  md  I  am  not  aware  of  anytii 

whicfi  COIlld  OUUUOfCVl  tt«  pOOltloni  thai  tin.'  Old  red  series  at  one 
li-iir  overspread  the  entire  mea  of  Sent  ho :d,  m  lensl  north  of  the 
ClyiK'  and  Forth.      The  Ummpinm   llicnm  Ue*  were  the  hed  of  tin- 

ocean  in  which  it  was  deposited, 

That  prvnt  (Hatorbonces  had  taken  place  amongst  the  schistose  and 
kg  of  North  Britain  prior  to  the  deposit  of  the  old  ml 

loincrnU  >.uhni.   both   from    the  wnnt    ..('  < ininnii 

the  two  MiMfc  and  the  vtmag  thjckneea  of  the  conglo- 

iiHTure   within    eery  limited   arena,  inownig  I  lint  there  were  great 

-ularitiod  in  the  then  sea-bottom;  but  I  am  not  aware  ol  any 

I  i,<-  nut  thinning-out  of  this  deposit  on  the  flanks   of  the  0001 

mountain  mawea,  w  to  lcail  to  the  new  thai  in*  oonrfdmiUa  pardon 

of  them  wax  eminent  above  the  ocean-level  nt  thai  time;  and  auch 

evidence  »-  aa  mis  to  hear  the  other  wa_\  *. 

Of  the  oxtent  of  the  diitwbttuce  irbleli  book  place  ore*  this  northern 

urea,  between  tfa  ■  [><  riodi  of  the  old  red  sandstone  hi  id  the  lias,  there 

mnsl  elvsjn  be  unco  anoertaintf,  the  raboenocnl  denndntknu  having 

been  to  Boiob  an  extent.  That  somewhat  rf  the  pivM-nt  outline  of  the 
country  obtained  In  thai  lnt«-r\:«l  uppnn-  probable*     It  is  ftty  easy 

to  pir-Linih-  oandvOI  that  a  general  very  gradual  elcvntitm  of  iln- 
country  had  been  lonp  taking  place  prior  to  tlu-  seenndary  deposit*, 
and  that  too  a000ffipani<  >'  with  «tc tensive  denudations. 

Not  only  is  the  inferior  gueissose  system  and  the  old  red  sandstone 
nun  hi  i '-il,  fraotaredj  end  bm  tenioxpiboeod  bj  the  Eatnuion  ofgnafti , 

us  we  sec  nlong  the  entire  eon»t   from   Uosetnarkie  to  near  Sim.lv  trk. 

and  particnlarl;.   ||  the  Boton  Of  *  'i'oiriart\.  but  nlso  the  liaa  xcries 

*  If i.  Oaonn  AAdeno  ihat  "in  tltc  lnel/sarr«t«d  nonaMia* 

chain  of  the  Mnidcn-piL)H(  in  Caithness,  the  conglomerate  rocks  rise  to  g  treat 
lieijclii  ;  Heir  InKlieM  [inirii,  Munlieim.  reaching  the  elevation  of  3500  feet  above 
tlt#  Uv#l  of  lli«  ten,  mirl  nwrlonkin^  »H  'lir  primary  totiln  of  'lie  Uotfioti"    (Gotdl 

to  ih«  Highlands  and  Uhtvl*  nf  Scoilaml,  [ft  Kr).  p.  190.) 
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hu  been  elevated  by  it,  a*  wc  learn  at  the  Eatbic  bum  ;  and  the 
Kwdl  Imve  been  shattered,  as  teen  MV  the  UnJ  o1  raitlmcso*. 

Ilrurc   -n.      mint    dilU-    the    formation    of  at     L;t>t     t  lir     ridp-.-    ill    which 

the*.*  npixarauces  are  presented,  at  the  close  of  the  oolitic  nrriod. 
Hu)  mi.  of  mdl  m':>  •  ii  that  which  run*,  (with  occasional  cross 
fractures)  alonp  the  entire  north- western  aide  of  ibe  Great  (Jlcn, 
riwn^    to   it*   greatest    hei      .t    in    M-  \    u-ry  cursor*   iii- 

i    lead*  us   therefore  t<»  infer  the  lime  of  the 

formation  of  Ibc  Calrdotutn  Valley  to  bare  beta  subsequent  to  the 
bposit  of  the  oolitic  series  ;  and  il  mi  might  venture  on  the  li 
thai  outbursts  of  igneous  rocks  of  a  particular  cluirsctcr  (as  for  in- 
stance gnimt-'i,  \  nttofive  are—,  were  ayuchroucus  or 
nearly  so,  ihe  ivtim  mid  portion  of  thU  fracture  lead  to  the  coo. 
jeeturc.  that  to  this  later  date  we  tmiM  awi|*u  the  ultimate  eletaimu 
of  tlu-  GrunjMOas,  ami  the  nun  striking  physical  outlines  of  the 

Highlands  of  Scotland. 

:ill  further  clear  that  great  denudation  of  the  country  baa 
tukeii  plaoe  m  i  mbwt|MDl  period.  The  faults  prodnced  by  uc  in- 
trusion of  thii  moite,  jummnuui:,  ai  wc  hare  said,  in  some  instances 
in  BBtcnd  hundred  tWt.  lune  Ihtii  plaited  down  to  a  perfect  level  on 

each  side.  That  is  most  distinctly  wen  in  the  neighbourhood  of  the 
lias  beds  at  the  bum  of  Bat  hie.  Tin-  vast  remaining  masM*  of  tbc 
old  red  eonglotnenite,  -  in  horizontal  strata  several  hundred 

ii  ii  us  .tn  the  western  coast,  arc  in  reality 

but  the  base  of  the  Old  Kod  system,  the  middle  and  upper  portions 
having  totnll.  B  great  tract  of  central  country 

has  been  swept  entirely  clean  n!   the  whole  scries,  upper,  middle  ami 

l.wrr*.    a  largo  portioa  i  aurred  mass  h  no  doubt  to  be 

tumid   m   the  boulder-clay  and   I  he  drift-gravel  series;   yet    1    cannot 

luif  rliink  flint  the  grottor  rUatrnctioD  or  the  -iniia,  the  great  W4*ar 
and  tear  of  ibc  I  ODUtrj ,  hnd  taken  place  during  its  earlier  emergence 
from  tbc  ocean,  by  tin*  ordinary  action  of  the  waves  and  the  atmo- 
Bpbere, 

1  think  uto  evidence  which  I  dial)  presently  adduce  i*  -ntli.  iently 
KtrDBg   t«>    Jirove    th.il    thfl    r'iii.iiu'iirrmeiit    of   tlie    pOSt   |>lu.  <  nie   01 

elaciid  epoch  was,  so  far  at  least  as  regard.*  the  North  of  Knglaud  and 
Norland,  a  period  of  subsidence  of  US  Uiml.  The  relative  level  of 
tin-  HO  Vol  pi.ilml.lv  ut  its  commencement  not  greatly  ditTm-uf  fnon 
that  which  mm  exists.  I  infer  il  from  the  l'<  Honing  considerations}. 
The  groovLngs  and  scratching*  of  the  rocks  ttssfsr  the  bouldcr-clay, 

•  MThi»  granite  of  thii  eosai  Bust  bttfl  bom  sttvatod  at  a  poriod  ubssoosol  to 

the  drposltloa  of  the  oolitic  »trau."  (Sir  R.  I,  Murchison  in  Geological  Transac- 
tion*. f«i  D.  Urn!  srricv  p.  91 

t  In  the  less  rln  i'   .i  md  kail aipOSO  nf  Moray,  Kou,  ami  I'sitbaeaa, 

tho  upper  and  middle  poitluna  of  the  Old  HcJ  sntOD  ha»c  bsta  bstlM  tan 

*  I  ban  bean  aas/pj  <u  ilnding  my  view*  In  tlus  r**(«*ei  agreeing  witb  iIiumi  of 
Mr.  liueli  Mill(r.ivnr«e«t  out  at  tbc  isine  time  quite  uuconneeUdwith  each  other; 

■nd  since  rtrawf&|  op  ihu  paper,  i  obssrvi  ttoi  Wr.  Darwio  bai  firoa  oUmi  data 

in'Vrml    010  UUlir  in  nlVrtn.r   In   tlw   glacial   dr|MitiU  of  Wilrk,  «*  Mr.  Tnnnu.T 
m  i.  rence  to  tho»e  of  Norfolk.     See  Quarterly  Journal  of  the  Geological  So- 
ciety, No».  1*1*.  p.  321. 
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a*  well  ||  of  the  bonUen  m  it.  in  u  well-known  dlWDltailO  ud  is 
in  fuel  .  -  J  i :  1 1 .  i « - 1  •  r  i  - 1  n  -  (rf  tin  fbl  DDll  LOQ.  A  luasH  of  gravel  boulder* 
nnd  sand  not  having  I  ho*  maths,  may   almost  as  x  etftwtl    he   lit 

down  in  the  category  of  modern  raised  hemdn >,  or  may  In-  looked 

U|m»ii  a*  a  redonii;:!i".i  of  thl  true  boaldfflfiricfl  in    I •  I - •  ■ .  1  - ,  whi.-h 

in  previous  memoir*  I  hnvr  termed  x\\ctlr\/t-<irnrft.  ihr  ilnft-yracH 
I  look  vpon  Of  hiiviiuf  orit/i.>Kt''./  n  a  rising  ccntlititJii  uf  th>*  tunrf  ,- 

the  hou/.ler-rl..  •  tftiriiu,  n  jirrioti  qfnMdauat,    Now  ii  ippeon  Bo  m . 

that    this    '.civ    ciivuiiislnnce    of   the    rocks  in   il*   well   H  nm/Vr  thl 
boulder-clnv  In  1112  thu*  grooved  nml  polished,  i*  in   ittfllf  I  It 
cvitli BUM  01  nUd  M*'.      Thfl  nOOrinj    must  have  taken  place  pri-u 
rn   the   covering  ii|>  of  the   I'lnnlnnientid  rocl,  and  I  In-  lAfTM  ll    be 

true  of  each  Miccrjaive  scratched  fragment  of  rock  in  tin-  ntperia 
mnxs*. 

Tin-  r\ii(Micl;,  I'M-ii  i  luuii.d-i  also  i.if  llu-  yrcat  uui*>  nf  I  lie  boulder- 
clny  aerie*  IM1UI  to  direct  to  a  tinulnr  view,  find  to  indicate  in  DWM 

instances  the  direction  of  the  general  drifting  current.  In  a  paMr 
rea»l  hefon  [li  Sod  h  iii  February  1846 +,  I  pointed  K0  the  fact 
that  (hi  colour  of  different  portions  tit"  it,  nu  within  a  \m  United 

area  in  the  lolc  of  Mim,  is  different,  and  attributable  to  the  differ i  ul 

colouni  of  tlie  rocks  ova  which  thi  drifting  eumft  bad  pas-ted. 
Through  the  Undttetl  of  OeOTge  Kc:ii|i,  Km,.,  M.1).  of  St.  TctcrN 
College,  Cambridge  1  h«TI  ROM  DOOri  Rdly  hn.l  established,  h\ 
chemical  aunK-do  uf  these  bouNkr-cUy «  of  the  Ish  of  Man,  tin-  Ul 
of  their  \itv  local  origin  J;  and  the  same  i'-.ut  i.  <  <|ua]1y  evident 
iilon»  the  ihom  Of  the  Mo  my  Firth,  and  determine-  (hut  the  drift 
currciii  bid  I  ihreetion  generally  from  west  to  cast;  I  say  h  general 
direction,  because  at  ain  fiurtirn/ttr  *|»ol  the  direction  unnld  Ik? 
nn'i'  :>i;l\  dependent  upon  the  shape  and  atfOOtlOfl  of  the  sound* 
and  itnitl  through  which  the  drifting  currents  were  forced. 

For  in.^niiee,  whilst  in  the  lunucdinlc    [let-hhourhood  of  Inverness 

tin'  oorrenl  appears  to  have  set  alon^  the  _-ir;ii  t  'a)i  .lonun  Vallej  B 
B.W.  14  N.E  .  sn    find  in  the  Otooam  Path  the   tcratchtngi  to 

bfl  due  E.  ami  W\»  nml  further  north  at  Bnmnihurv  Hill,  and  Brora,  as 

stated  i»v  sir  K.  I.  Mwehiaon,  they  -in-  from  N.W,  to  8JS> 

As  respects  colour  and  mineral  COnUntl,  the  same thini:  il  evidenced 
of  the  tjrnrral  direction  of  the  drifting  eurrcnl.  In  the  UClghbour- 
hood  of  Gnmrie,  VI  hflVI  t'ragnienta  of  the  lift!  bldl  of  thu  Uonj 
i'irtli  iniMil  with  the  iclitlijolite  beds  of  the  immediate  district:  a* 
we  advance  westward  along  the  count,  wecet  fragments  of  the  cora- 
stonc*  ami  Opptf  heda  of  the  old  red  sandstone  ;   on  the  15hieL  Isle 

*  Mr.  Millc-r  with  lit*  uiunl  ncumr  »  pQlaMd  out  t  •  m.  ilu-  HEtfOBM  vJur  ni"  ihr 
fact  whie'n  I  li.nl  Ofafl  obsorndg that tucmujnnts  >>i  \Ur  :V.i    i  «kl  inthl 

bonhtcr  clay  *rc  *cmtehc«i  ud'I  furrowcil  in  the  direction  of  their  ttngth,  Tlcv 
were  (ividenlly  not   rollr<l   Mloug  IflOMIl  in  "i.Ur,  in  wbldfa  MM  they  WOdU 

the  lurfow  of  grmtctt  nHstooe  i"  ins  mm,  ind  be  nratched  dkpullfi  but 
puvhed  along  Mby  an  Ice-raft  gnndhig  heavily  over  than,  ami  therei.  n  .hdinj 
mi  in  the  iliti-et'ion  of  their  longer  axfo. 

+  Quarterly  Journal  tif  lli  al  So<  icti  .  vol  ii.  ;,lirt  I    p   330. 

;   Sec  tn*  '  U<  "I   •In".  it»  IliMory,'  &c,  p,  305. 
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we  have  again  the  deeper  red-coloured  clays,  indicating  the  ririnitj 
of  the  lower  hi-iU  of  the  mmeaeriea;  thence  |irocecdiiigwr*twnr 
-i-i  day*  of  a  dirt]  ktdea  hue,  obi  ined  from  tl»-  lagaionte  tod 
bed  of  the  middle  »rriM  ;  and  *till  further  westward  we  turn  a  return 
to  the  red  oMour.  when  It  is  found  that  the  lower  old  red  conglo- 
merate it  tilkd  up  and  recline*  against  the  flanks  of  Ben  \V\\is. 
The  coHAtanci/  of  tin*  same  current  through  a  Tory  leng:l 
period  its  n  most  rvmarknMe   t'ner,  nnd  points  to  one  simpl*  a$ent  nl 

work  in  the  transportal  of  materials  during:  the  whole  epoch  of  the 
sinking  and  rifting  njenin  of  the  land. 

There  ,.  v\i-v\  evidence  that  the  materials  of  the  ilnft-gT.ivel  plat- 
forms, (which  1  bclicie  to  have  been  in  greater  pnrt  formed  OBt  of 
tlic  older  boulder  deposit  riming  emerwencO  a*  well  a*  tin*  laiger 

botddenon  it,  hare  been  oarried  hmara  rtfll  in  the  i  lion. 

1  am  not  nwarc  that  any  of  thc*c  material*  have  am  where  ' 
discovered  in  situ  tu  the  eastward  uf  their  present  KocalksBSi  r\o 
ing  to  Mr.  Aud'-rcon'*  testimony,  whose  accuracy  of  observation  in 
most  remarkable,  masses  of  \  rather  peculiar  gneiss  existing  in  *tf* 
near  the  western  shore*  i  <f  ltoxvahirr,  are  scattered  eastward  a*  far  a* 
D  and  Tnrbet  Nw  |  and  the  iwjiutiful  red  porphyritic  granite  of 
Colder  and  Ardclaeb,  between  the  rivers  Nairn  and  Pindhorn,  haa 
been  borne  eastward  as  far  as  Fochabers  and  Spevmouth. 

Tli--  e\isli  -nee  of  thfl  griiM-1  tflllMBI  tO  nlueli  I  li.tu-jicl  -lilud.d. 
IS  a  very  v:\lil.ililr  e\  ideiiee  of  the  extent  to  which  tit  J-nst  the  ho.  I 
has  been  submerged. 

For  1  tliink  there  i»  little  reason  why  we  should  not  attrihut 
one  and  the  same  CtfUC  the  terraces  occurring  along  the  (Went  (Men, 
U  |   in  those  which  branch  out  of  it.  U  Glen  Spcan,  Glen  Glny  and 
Glen  EfcoTi  aw  ;ill  t'ue  various  clcviitinii*  :ii  v\  I  j  1 1  - 1 1  \\w\  1 1  a  m*  been  noted. 
Now  w-  liavi;  midonee  tlir.f  the  mo»t  dUtiuctlv -marked  terraccof  the 

Great  Glen  (thai  which  In  But  hm  Eta  wmroft4cfd  or  water- 
shed at  a  height  of  about  100  feet  above  the  pre*.  :  ! 
mark)  is  the  remains  of  a  sea-bottom.  This  remarkable  tet 
C0mmcwv)i  nt  I.aggan.  bttwill  Loco  Oieh  and  Loch  Lnchy  ;  thence 
it  rim*  along  on  either  side  of  the  Glen  En  the  direction  of  the  Moray 
Firth.  On  the  western  side  we  find  fragment!  of  it  wherever  a 
noting  place  is  admitted  by  the  otherwise  precipitous  wall  of  the 

valley.       It  courses  hmhmI   1i\   ('lacknaharry    into   lie-   Ik*auU    Firth; 
lit  re  we  *e<?  it  as  a  dittinct  fringe  rnnnintr  far   up  into  the  eountrv, 

and  after  a  circuit  of  about  thirty  miles,  returning  again  on  the  other 
side  of  the  Firth  to  the  Oil  "!'K<  -  ,:»'k  Thence  vo  tiaeeil  in  patches 
down  fhcnorth-weitern  shon  of  the  Morav  Firth;  ii  nini  EfltO  Mini 
loehy  Bay,  and  spread  i  out  into  o  plattta  betwixt  Port  rose  and  Hose 
mnrkie.  we  follow  it  into  Cromarty  Firth,  and  thence  round  attain 
into  the  Domoch  Firth,  and  alonz  the  whole  coast  of  Sutherland  to 
the  Ord  and  bluff  rocky  shores  of  Cnithnesv  It  ii  however  on  the 
south-eastern  ndc  of  the  Morav  Firlh  that  Ua  true  character  as  an 
nneient  *ea-bottom  is  more  diatinetll  i!i\e!nped.  In  the  neighbour- 
hood of  Inverness,  where  the  grtftt  vnlli)  beflhl  to  open  out.  and  the 
hills  of  the  old  red   sandstone  IfOldl  further  into  the  country,   it 
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spreads  out  into  a  fine  termer  rising  from  a  cliff  of  90  firet  fronting 
ti>e  rivi  r  MetBf  to  about  Hi  feet  a  mile  and  a  half  inland,  in  the 
neighbourhood  of  Drakics.  We  bant  H  thence  ^reading  out  east- 
ward bv  CoRodoo  Bout  bio  the  ei  tensive  plema  of  Nairn  and 
Morayshire.  I  can  hardly  help  regarding  it  a*  identical  in  age  with 
the  greet  drift-gravel  platform  which  I  liavi  ntntioorf  ns  b  the  Ue 
of  Mori  occupying  a  large  space  v\  the  southern  and  central  valleys 
of  the  island.  It  sccma  10  dip  to  be  a  fragment  of  that  sea- hot  1 
which,  when  upheaved,  united  tlie  British  Isles  with  each  other  and 
with  the  continent  of  Europe,  end  which  has  not  since  been  sub- 
merged, but  gradually  eaten  away  by  oceanic  current*  acting  through 
a  Ttry  led)  period.     The  erosion  lias  proceeded  to  on  extent 

greater  than  thai  indicated   by  the  present  outline"!  >aMs, 

having  been  stopped  hv  anothcT  elevntory  movement  of  I 
This  appears  to  he  Indicated  b]  fl"1  cliffs  of  this  drift-gravel,  often 

far  inland,  but  almost  alwn\s  luii-nl  ;i(  the  upctiiug  uf  Cflluftriea,  ur 
where  arms  of  the  see  ran  up  into  the  country,  having  at  their  bases 
extensire  raised  baa&hai  of  a  more  recent  period.  We  hate  audi  a 
lower  it  beach  tcry  distinctly  developed  along  the  Moray  Firth.  In 
(iiixiht*  ii<  L'hbourtiood  of  Inverness  it  spreads  out  intoa  terrace 
of  many  thousand  acres,  and  the  lower  town  in  built  upon  it  at  on  de- 
ration of  from  twelve  to  fifteen  feel  above  the  present  high-water  mark. 

It  i*  evident  therefore  that  when  the  depression  of  the  land  was  to 
the  extent  of  100  feet  and  upwards  compared  with  the  present  sea- 
lcTel,  the  entire  Caledonian  Valley  formed  a  narrow  atrait  insulating  all 

rttifttothe  north  nf  it.       \*  the  land  rose,  the  passage  of  «:>: 

thnmgh  this  strait  would  he  interrupted,  and  other  cirrn  . 
would  operate  in  the  formation  of  terraces  nt  lower  ln.1-,  ocfa  as  the 
draining  Of  thfi  l"chs  ami  die  deposit  of  alluvial  deltas  at  the  mouths 
of  rivers.  In  fact,  an  soon  as  the  communication  was  cut  off  in  this 
direction  between  the  seas  of  the  eastern  and  western  sides  of  Scot- 
land, an  extern  :iu  was  originated  whose  superior  limit  would 
be  coincident  with  the  present  summit-level  of  the  Caledonian  Canal. 
and  it  would  immediately  become  subject  to  a  variety  of  destructive 
agents,  which  would  leave  it  in  patches  on  each  side  of  narrow  valle\  I* 
or  cut  up  by  dvoMXIUITM  in  the  more  open  country. 

Hrnce,  again,  if  we  consider  the  tlcpn-  --inn  of  the  laud  to  have 
been  to  the  extent  of  1200  instead  of  Hio  I'tri,  and  then  that  gra- 
dually the  land  rose  again,  we  have  plainly  all  the  conditions  ncp&lita 
for  the  formation  of  such  still  more  elevated  terraces  as  those  which 
occur  m  Qles  Koy. 

Ami  In  ii-r  egBiDj  "|,u  wiji  we  may  regard  such  terraces  as  these  as 
gauges  of  the  depth  of  submergence  to  which  our  Scottish  mountains 
were  at  I  nut  submitted. 

An  Important  tomrirj  still  remains,  vi/..  to  what  are  we  to  attribute 
the  grrat  euncnt  which  seems,  through  so  long  a  period,  to  have  been 
(lowing  over  the  face  of  the  Highlands  in  an  easterly  direction  ?  The 
answer  will  probably  involve  the  phmiomcna  of  the  distribution  of 
errati. I  in  other  portions  of  the  British  Isles. 

rrot'cjsor  Forhes  has  made  a  remark,  which  appear*  to  me  to  hear 
upon  tlj*-.  ••  The  phn-«iotiiriia  of  tlie  glacial  formation),'*  lie 
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obwrrrs,  "  the  peculiarities  in  the  oSstribtition  of  the  animals  of  the 
glacial  i'pocfa,  and   ta  the    tl.-itions  of  the  existing  fauna  and  Dora  *>f 
Greenland,  Iceland  and  Northern  Karop*-,  an?  sitcu  a*  strongly  to  im- 
press upon  inv  inhid  that  the  close  of  the  glacial  epoch  wu  marked 
by  the  gradual  nblMlgCBOC  of  some  great  northern  land*."     > 
It  is  evident  that  such  ft  ccutincnt  or  extension  of  land  must  not  i 
have  given  a  more  arctic  character  to  the  climate  of  Great  Bntsui, 
but  alio  hate  hat!  the  effect  of  deflecting  upon  the  north-wr- 
shon**  of  the  British  Isles  the  full  power  of  any  currents  from  the 
north  and  wwt.     It  is  easy  to  imagine  such  a  distribution  of  (lie  latit! 
on  the  American  continent,  and  such  a  change  in  tlie  sea-bottom  in- 
tervening between  it  and  the   Briti>.b  I-Y-    that   tin    union  between 
the  gulf-stream  and  the  great  uorth-uouir  current  winch  now  ta] 
place  about  Intr.ud«*    IS    north,  and  longitude  45°  west,  shall  liar* 
been  Hi  a  point  much  more  eastward  and  northerly       And  we  irmv 
thus  account  for  that    remarkable  phociionicnon  noticed  by  I'rofoasOT 

Forbes  in  the  glacial  deposit*  of  Great  Britain,  of  a  southern  fauna 
passing  at  once  into  a  boreal  one  without  any  intervening:  moft  ' 
perate  type.     What  I  mean  is,  that  thei  m  at  work  natural 

agencies  sufficient  to  hare  produced  all  the  phecnoincn*  of  the  boul- 
der-clay and  drift-grnTcl  scries,  if  wc  but  allow  tin  probability  of  a 
different  distribution  of  the  relative  proportion  of  land  and  water  in 
our  northern  hrnu^pheiv,  ftfid  u  consequent  alteration  in  climate,  ami 
in  the  direction  ofoctonia  UUMUts\ 

As  (m  m  the  northern  portion  of  Scotland  is  eonremed,  I  «ee  no 
(Uffonltj  in  iiceuuiii-Mi;  for  all  the  piitcnoiuena  of  the  glacial  deposits 
on  the  principles  and  through  the  attDcifi  to  which  1  have  just  al- 
luded.    Ferhaps  they  arc  enable  of  a  still  wider  application  f. 

The  conclusion*  to  which  my  examination  hitherto  of  the  plneno- 

meua  connected  with  the  newer  pbioewe  rtstcIs,  Kinds  and  clays, 
has  led  Hi-*,  maj  1)0  thus  briefly  summed  on  ;  vix. 

That  at  the  enmiueuceuicuiof  the  period  of  the  Ix>u1der-clay,  the 
relative  let*]  of  ihc  --.i  mm  I  !.u  A  in  th<-  Hriti*h  1*1  ea  was  aotfreatfp 
different  from  whnl  it  now  is.  and  that  the  main  features  of  the 
country  had  been  already  as*  u  died. 

That  a  great  current,  originaf.ing  probably  in  the  union  of  a  north- 
polar  current  with  a  nowftcatiot)  'it'  the  present  gulf-stream,  was 
conatantlv  aftsfaw  in  upon  the  northern  anil  wcMtrrn  tdiore* df  fircat 
Britain  and  Ireland,  with  aelimnte  of  nn  arctic  or  lubarctic  chaitCtO* 

That  a  gradual  submergence  of  the  area  of  the  British  Ulcs  took 
place  to  the  extent,  in  sonic  parts,  of  at  least  ItiUO  feet,  and  subse- 
quently a  gradual  emerge  no  •  of  the  Mime  c\ti-iil 

That  the  former  event  is  chronicled  by  the  scratched  rocks  and 
boulders  of  the  true  botildcr-cloy  series  ;  the  latter  is  marked  by  the 
more  elevated  terraces  or  lower  extended  platforms  of  rotted  boulders 
and  gravel,  which  ari'  in  DUJDJ  mstanccaa  redistribution  in  great  pnrt 
of  the  material*  of  the  boulder-clay ,  sometimes  regularly  stratified. 

That   during  the   uprising  the   more  rigorous  conditions  of   the 

•  Memoir*  of  the  Geological  Suney  of  Great  Hrltaln,  vol  i.  p.  399, 
f  These  views  are  not  supposed  to  exclude  iho  action  of  glaciers  during  the 
•son*  period. 
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climate  were  modified,  and  erratic*  from  i  m\X  localities  " 

dropped,  rjpon  the  grounding  and  detiqueacencc  <■!  iceberg:-,  wlnint 
(In-  tertfehmg  ami  grooving  Ktfcn  Od  littoral  ice  iii  a  gnat 
ceased. 

That  the  upheaval  of  the  great  termer,  which  in  the  neighbour- 
hood Of  internes;,  me*  from  !»0  to  120  feet  above  (lie  B6S,  and  from 
30  to  130  fret  on  the  en*t  md  weu  eoa*.t*  of  Great  Britain  iiml  thl 
Isle  of  Man,  mark-  tin-  period  of  flit  I  a*  I  gr««At  ohtagt  in  tin-  phyMoal 
condition  'iiimtry  during  the  glacial  epoch. 

Tliat  after  tUfl  upheaval  aiul  the  consequent  union  of  thf  Ilritisli 
Isles  Willi  each  uther  ami  with  the  continent  of  Europe,  the  sea  has. 
through  a  vastly  lengthened  period,  quiotl?  eaten  back  it*  way  into  thl 
drirt-gravel  platform,  and  again  separated  these  countries. 

Tins  might  lie  nrrniiipnuird  wit  ha  gradual  llltpimion  igND  tnncer- 
tain  extent,  bo  that  the  forest*  which  had  grown  upon  the  lower  allu- 
vial grounds  and  t  alley*,  cut  out  of  the  dri  A -gravel,  were  submerged. 

Thi*  depression,  a*  indicated  liy  hiland  rlift's  juhI  water-worn  cm  ■-. 
was  probably  to  the  extent  of  from  1J  to  SO  feet  compared  with  tin- 
present  high-water  level,  80  that  a  auhxcipirut  elevation  bll  left  i» 
sheltered  situations  a  Ion  line  "1  beach  rising  from  the  present  sea- 
lev*]  to  the  base  of  the  pleistocene  cliff*  inland,  often  forming  rich 
alluvial  tract*  OB  what  were  fnnucrlv  the  sands  of  wider  estuaries. 


May  .'.  1KI9. 

Qu  Royal  Bigbneai  Prince  Albert,  K.(J..  Samm-l  Blackwoll,  Baq 

and  Ebetiexcr  Rogers,  Eft}.,  C.E..  were  elected  Fellows  of  the  Bodfity. 

The  following  eommunieationa  were  then  read  : — 

|.     Remark*  itn  SlGII.I.ARIA  and  *uwr  Sfiarm  fan  ml  imhrmlril  m  thr 

»••.,/,   a/ it*  Hoots.     By  K   \V.  Din vi  v.  Earj. 
[Com muni catf il  by  the  PrcnirfeiiL] 

Although  Stigmaria  may  now  be  onqmatjonablj  taken  to  be  the 

root  of  Sigilluria.  >u\\  so  little  i^  yi  1(00*1  with  raped  U)  the  latter 

1  ilnnt,  Tlint  even'  fact,  in  anv  way  calculated   To  throw  light  on  it* 
rfftofj  i»  worthy  of  being  brought   before  the  public.      Many  new 
facta  are  wanted  to  support  or  oierturn  thl  muuflUU  hypntli. 
which  have  been  advanced  as  to  the  nature  of  this  singular  plant  ami 
thr  rftaatfOn  iii  which  it  grew. 

In  acmns  of  coal,  as  all  pcr*uiia  win*  lone  rauiulh  « tXMWfatd  tfcetB 
well  know,  there  are  frenuently  found  remain*  of  common  coal  plant*. 
Mich  m-  Sigdlaria?,  Lcpidodcmlra,  Cnlnmitr*  and  others.  In  a  paper 
by  rue  read  before  the  British  Association  at  Manchester  in  IM., 
tat*  ciu  uniMancc  «a<i  particularly  nlludcd  to  n*  occurring  in  the  Great 
LllKUUfO  coal-field.  They  an*  generally  found  in  the  uppei  por- 
tion of  the  warn,  and  for  the  most  pnrt  appenr  merely  a*  impressions 
<ui  the  coal. 

In  the  present  communication   it   is   intended  to  <din«_  (he  occur- 
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rente  of  Sligmaria  m  n  swa*  of  coal,  not  compressed  and  I 
iced,  but  exhibiting  it*  \a«ruliu  preserved  in  irou 

pyritea,  and  that  portion  of  flu  plant  which  waa  formerly  tilled  with 
cellular  tissue  converted  into  clay  ironstone  full  of  small  spore*, 

jHiir-  til  i  In-  !-.pi:l<Mfciulrrin,  a?*  detcril>rd  by  Dr.  Jowph 
Hooker  in  hi*  valuable  com.  n  on  Lrmitodendroii  lark  p 

liahcxl  in  vol.  ii.  of"  the  *  Memoir*  of  the  ideological  Survcv  «>f  tirrwt 
Britain  ' 

Hi.  seam  of  coal  known  by  the  name  of  the  Kiiifr  coal  at  \Vignn  \% 
a  oomnonnd  one,  conflicting  of  amend  distinct  VknU  parted  by  depo- 
sit* of  clay.  It  there  lip*  immediately  under  the  ft  I  I 'rated  btd  of 
Csiuicl.  so  well  known  fnun  it*  value  in  the  manufacture  ofga>.  Now , 
ftlthouftn  ihi- 1  i  .   troni  |i<  ntea,  tb*  Kiug coal  iaiiotatq 

h  it  contain*  in  the  mill  I  of  it  main  large  lump*,  well  known  among 
colliers  h\   thr  immc  "t  "I  Toeac  bare  i"  be  picked  i 

of  the  cool  be  fun'  ii  is  sent  to  market.  My  observation*  on  ihcar 
"braasea"  base  « - 1  ■  * ■  lU  been  made  at  the  pita  of  the  Inee  Hall  Coal 
and  Gunnel  Company  near  Wignn,  in  whose  works  great  atteniion  is 
paid  to  picking  tlu-iu  out  of  the  King  coal.  Having  heard  that  lUcy 
•lul  not  oocon  i»<'  •  K  freely  a*  those  found  in  oUm  r  mines,  1  was  in- 
duced to  examine  tl.»  ni  eloedji  so  as  to  ascertain  the  cause  of  t 
difference,  and  1  then  found  thnt  after  breaking  away  the  iron  pyrite* 
with  which  they  were  surrounded,  1  nearly  always  came  toaSugiaarji 
ven  much  comprised,  COmpOttdoJ  clnv  ironstone. 

(n  the  i  mii  .i  i.f  in\  iru*ar<-he«  I  met  nidi  two  Un*Mti  coiiUiuiiag 
Stigm arise,  round  and  apparently  in  r lie  original  form,  without  having 
been  -objected  t.i  much  DTMaW.  Observing  a  small  axis  of  vaacti- 
lar  tisMie  highly  pyriti/ed  in  (DM  '  I  r luni,  1  broke  it  in  pieces  niul 
look  port  Of  U  ii'Hiu'  witfa  me.  On  more  careful  examination  of-! 
specimen  (Tig-  -)  -"Me  'inn-  afterward*,  I  found  (he  in  umtnue  «nr 
rounding  the  nUOQltt  titJU  and  occupying  tin  iptcc  bciwi\t  the 
latter  nud  the  outride  of  the  *pcciuiou,  full  of  little  hodie-  about  the 
siice  of  it  common  pin's  head.     At  first  I  did  not  know  tin   tint u re* 


of  that*,  except   that    they  appeared  to  he  like  some  kind  of  aoadt  . 

Imt  on  carefully  comparing  tlicm  with  the  snores  of  Lepidaatrohi 
tfforad  in  plate*  S,  G,  6  and  l",  in  part  %  vol.  ii.  of  tin  ■  Memoir* 


of  the  Geologic*]  Sumy  of  Gnat  Britain,   I  become  icauainted  uiiti 

llirii  true  nature,  aud  IfOiu  their  P'M  inblanCC  I  aoi  onw  led  to  l»<li.\i- 
them  to  lie  the  spore*  of  Lrpida*traf/HM  amain*. 

Good  round  specimens  of  Stigmaria  are  seldom  met  with  in  cool* 

inea-ures  in  eompatiMin  I"  I  hose  looml  llnttcucd.  Wherever  I  have 
mil  with  lie  Imoiei*  in  *ilu,  I  have  found  them  coliMileuiMt  inclined 
in  the  original  pliinex  of  deposition  of  the  strnts.  seldom  less  than  at 
an  angle  of  15°  to  20  ';  in  tart,  Striking  down  into  the  sod  in  which 
they  formerly  grew,  and  not  running  horizontally  in  it.  This  cir- 
enautaace  Ii  BtsO]  explained  when  «<•  nonaJdw  how  the  interior  sub- 

■  of  the  root  has  been  removed.      In  tin-  In   i  named     p  eimena 

the  interior  would  be  deeom&oaed  and  all  removed  with  tin-  txeef^ 
don  of  the  vasciilnr  tissue,  niul  m  Mime  eases  that  portion  of  the  plant 
as  well,  withnui  much  pressure  being  exerted  against  the  hark  e 


ISP.). 


HINVKY  S  RfMUKS  ON  SlfilM.A  Id  «.. 


19 


poaing  the  nide*.  w»  as  to  allow  a  mould  to  !*•  made,  which  hat  been 
subsequently  filled  with  soft  en  ml.  now  forming  the  ironstone,  from 
above.    But  if  (lie  roots  were  lying  lc\el,  on  their  decomposition,  the 

pressure  of  the  mud  and  vegetable  matter  placed  over  thorn,  btfeu 
much  greater  f Hah  in  ihe  first  inataacc,  would  Dim  dowfl  thi  nnudda 
and  flatten  them.  Effects  similar  to  tboste  above  dc*<ntn  <\  have 
taken  plaM  in  the  «p— 8— -  botb  BOod  and  flattened  found  lying  in 
the  King  coal. 

The  vascular  axes  of  Stigmarioc  vary  much  in  their  sixc,  and  do  not 
appear  to  increase  in  propor- 


tion   to    the    diameter  of    the 
root,  for  they  arr  aftttl  larger  in 

small  specimens  thnn  in  IhfBfi 
iter  dimensions.  Fig.  I* 
rep  re  .-t  uN  the  iiiUiimI  -i/r  of  a 
Stigmaria  in  pyrites  in  tm  DOS- 
(JCMiiun,  about  Ij  inch  in  dia- 
meter, hnving  Its  vnttnhw  time 
V^ths  of  nn  nuh  in  breadth. 
whilst  in  fig.  %  the  ipfCUOCD 
from  the  King  coal,  this  axis 
u  only  a  little  more  thnn  ^ffth 
of  an  inch,  although  the  m*> 
meter  of  the  root  was  about  '2$ 
inches. 


Kg.  1- 


Fig.  '2. 


•  Thin  tpreinien  I  pmeurnl  from  Vlr.  YV.  C.  WiHitnuoii,  of  Mouehestcr.  in  ex- 
change for  another.  It  wa»  found,  I  believe,  in  the  neighbourhood  of  Athlon. 
uuder-Lyne 
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Fig.   2   *Jw>ws  thr   Lut-dcscribed    s\>  t   Stirrnaria  i.i 

natural  sue,  as  it  when  it  wm  fir*t  cleared  from  it-  cover- 

ing of  prrftos;  Kg.  :s  the  central  axis  in  it*  proper  position,  but 

DMgnificil    t">:'  The    Miuill    unshaded  <l  I'tnchcd 

^|M*rr«  t.nn.f  -    i  n !  1 1 1  %      rmt.i    ■!    fltfCOgtioiil    the  wlicili*  in»««  of  i'i-    dm 

iTi-iiuri-iiie  forming  the  portion  of  I  he  spectra  a   iftwcco  tlrt  vascular 
a*i*  ami  the  bark       lb      m.ii-I  pnri  formerly  occupied  bv  the 
is  also  composed  of  clay  UxmotOOO,  mixed  with  n  little  white  »par. 
ri, i  rnsralai  mm-.  liV.«  ms  sites  let  of  t\.  »-  formed  of  n 

«,  showing  the  structure  most  beautifully. 
Fig.  4  represent*  thr  OJppo 
Bide*  of  three  d  liferent  detached  Fig.  «4. 

■pores  taken  ROM  tbe  in^i*l<*  of  the 
S;iL'ifi:u;:i.  out  of  the  chn  '{RHIStOM 
in  "hieh  they  ejejnj  Efflbed  lei 
They  are  larger  than  thr  average 

af  the  specimen*  found,  and 
■how  thr  raiiM-t]  divisions  more  di- 

iiii  i  \\ .      Kach  of  these  dtn- 

||   ten    tnui*    the   diameter   of   the 

Orig.il  lid    »JMriii:ill. 

That  pnrt  ofthfl  Stisnnaria  which  intervened  between  the  vascular 
avis  and  the  bark  appear*  to  have  consisted  of  two  different  kinds  of 
cellular  tisaM.  These  Ism  in  ttost  ease*  been  unfortunately  de- 
stroyed, so  tliat  we  cannot  positively  know  their  true  nature;  but 
f!u  \  :i|)|irui-  to  hn*  I  diuVrritt  chfiracter*,  for  there  generally 

appear*  to  bi  a  well-marked  division.     Tliis  is  often  shown  in  spent 
naM  composed  of  clay  ironstone  which  have  iwi   been  flattened,  I 
the  boundary  I j ■  i ■  it  generally  about  ft  quarter  of  an  inch  from  the 
ouUidc  of  the  specimen.      Most  probably  the  outer  torn-  Un*  been 
posed  of  stronger  tissue  than  tin*  inner  one;  as  is  the  ra*e  with 

well-preserved  specimens  of  Lcpidodcudron. 

In  my  rust  paper  00  Nigmnria,  miblished  in  vol   xxvr.  pup-  l<i."», 

of  the  'rhilosophieal  Magazine, '  I  alludol  f««  -oiiuthini:  like  it  up  rout 
liiitin;-  been  seen,  in  the  following  words  :  "  immediati  k  under,  but 
I  could  not  see  ii  j";n  khfl  tree,  proceeded  a  stem  like  a  tap  root, 
■boat  2}  inches  m  diameter,  inclining  a  little  to  the  north;  it  was 
about  two  t n  i  long,  but  nwiujr  to  btv  being  able  only  to  examine  the 

mould.  I  could  not  tnnke  out  il*  characters.*'      Aji  I  could  not   trace 

its  absolute  connexion  with  the  tree  nbo\e,  I  thought  it  possibly  might 
be  tCsJunitas  bi  tttit  The  late  Hi  Bi  em  an  ind  myself  ciirfalljr 
examined  the  Dixon  Fold  fossil  trees  for  thr  express  pnrpotfl  ofdlseo- 
vi*riug  tap  root-  t<i  ilnm.  hut  «c  thcrv  found  no  -nti-fael  m  crid<  nee 
of  any  such  appendage.  I  have  since  seen,  in  the  IVinberton  Hill 
cutting  on  the  Bury  and   Liverpool    Kaihvay,   nunc  nl  Cala- 

inKrH  rtMtding  enol  0i  *<t",  both  over  and  under  inauy  Siipllarur 

•imilar  positions,  but  in  no  innUnce  have  1  seen  any  example  of  what 

I  O0oH  consider  a  true  tap  root  to  Sitrillnria. 

The  crucial  sutures  on  the  base  of  SSgjIIaris  sllndetl  to  h>  Dr.  J. 
ii  ►oker,  nt  page  -il",  vol.  iLoftlu  '  Itfemoin  of  the  Geologii 
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Mfi1  an-  not  always  to  be  found  on  specimens.  The  best  0HBipIl  I 
which  !  haw*  seen  of  QttH  nfrurdnin  <  haroctrrs,  are  two  fos>iU 
in  r!  urn   of  tin:  l.rni-   l'hilo*nphtcal  Society.     Tin-so   I   first 

observed  in  company  with  the  lute  Air.  BoWHMUl  in  183P,  ^Ikdwc 

wen    both    i Ii    ..truck  with   HlWI  ■niHUIllll'l  Bllll   thnt   gentleman 

procured  drawings  of  them,  of  which  tlir  present  m  reduced  copies. 
The  weirnens  arc  composed  of  n  tinc-gramed  sandstone,  and   I   be- 
lieve dn\  wrrr  found  m  die  ixwl-uicjiMircs  near  Bradford,  Yorkshire. 
Fijr*.  -r»  Ami  b"   represent 

an  under  and  aside  view  of  Fig.  5.  Fig.  G. 

the  larger  of  these  fossils. 
The  great***!  breadth  mea- 
-itn-d  acron*  the   suture  iv 
3  feet  J  inches.    The  parts 
of  the  roots  remaining  are 
mere  slumps,  and  show  no 
true  characters  of  rilhir  Siplhinn  or  frignmria,  hut  nre  mnrked  with 
'In-  irregular  line*  so  generally  found  on  decorticated  specimens  of  large 
Sigillnrwr,  jusi  like  those  on  the  Dixon  Fold  and  -St.  Helen's  trees. 
Figs.  J  and  s  raproaeal 

Fig.  /. 


'In  under  and  side  view* 
of  the  smaller  of  thOM 
H> ■eitucus.  Tlie  greatest 
hreadth  at  the  hasp  across 

tin-     Milutr    IS     1-4    ilirlii'M 

As  part  of  the  roots  of 
this  specimen  remain,  in 
see  the  same  system  of 
dichotomizing  which  \\n* 
notii-.d  in  iho  Dixon  Fohl 
and  St.  Helen's  tree*.  At  the  extremities  of  both 
roots  are  the  usual  areola?  with  a  little  cleat  ion  in 
the  centre  and  the  convex  corrugated  hue*  so  com- 
mon to  StigmarioR. 

Fijj  'i  L'urs  a  tolerable  idea  of  the  appearances 
which  in  my  opinion  prove  the  specimen  without 
doubt  to  be  a  Sigillaria. 


Fig.  8. 


Fig.  9. 


2.  On  thr  Microtcopic  Structtire  of  NrMMKLiNA,  OnniTOLiTrs, 
mtd  I  hi  arroiDCa.  Bv  William  B.  Carfrntkr,  M  1).,  Fit  S., 
P.CK8. 

Aikut  fivB  yenr<  tince,  I  was  n-ipn -Unl  lu  mv  I'rieml  Mr  S.  P. 
Pratt  to  endeavour  to  determine  by  nm TOtCOJHC  examination  the  cha- 
racter of  certain  ifisooidsl  bodies,  varying  from  about  four  to  tea  Unci 

in    diameter,  uhitli  hfl  had  found  in  great  abundance  in  the  uiiuiiitu- 

litic  il<  jm  -it.  .if  Diftrit*,  and  the  nature  of  which  could  not  bertMnrtd 

hv  niiv  Ordinary  means     Their  circular  form  anil  limited  dfandofoni 

r,i!  to  indicate  rheir  rclarion  either  to  the  group  of  \u  mm  it/if  <:* 


rauCKE  discs  or  nir  QMUMUOaX  socirnr.  .  '-. 

or  lo  that  of  Orhitofitrt.     A*  thrv  did  not  present  anv  obvious  tract- 
i  liamltcrcd  int<  -rior  of  the  former  tribe,  ihcy  had  !  rrcd 

to  tbfl  Utter,  iioiMidi-ttiiuliii^  the  absence  of  usible  pore*  on  the 
fane  wml  margin*;   and  had  been   figured  I»t   M.  Miehrlin,  in   lii* 
-  [ttnognpUenlflaotoluvi'pit'/  under  the  designation  «f  GtMcHtm 
Vrtittii,  and  by  M.  D'Ardunc  as  fJ.  *\thm*\tia. 

Applying  to  this  focal  the  tame  method  of  investigation  with  that 

ul licit  bad  been  so  successfully  employed  in  tin-  rase  of  tn-lh,  Uhh-«, 
ami  ahclls,  1  was  soon  ablr  to  brinp  to  light  it*  whole  interior  atrne- 
ture,  which,  ui  most  specimens,  is  rvtnarLnblv  wrll  preserved,  in  spite 
of  ita  vcrv  unpromising  external  aspect.  1  found  this  ItrUBtUffB  en- 
lirrlv  different,  hnwcicri  ftm  iDJtUni  iWi  which  I  was  at  that 
time  acquainted  ;    mid  having    brought   it  under  the  observation  of 

iy  dutirj^ui&hcd  naturalists  and  palieontoloKi'i.t*,  amoi»p  whom 
I  n\n\  BOttM  Professors  Ehrenberg  and  MiLtw-Ed  wards,  I  found 
them  equally  unable  to  a«»ign  t!ir  place  til*  this  botlv  in  the  animal 
mtioj,  some  of  tbsiU  WCB  nirbumg  to  the  opinion  that  its  nature  i* 
vegetable.  With  the  view  of  throwing  light  Itpoo  this  question.  I 
entered  apOTJ  a  mure  emM  examination  than  had  been  previously 
made,  into  the  minutcstructuro  oiNtnmattittt  and  Orhitolite* ;  ami 
aa  many  of  the  result*  which  1  hate  thus  obtained  appear  to  roc  to 
In-  both  novel  am!  intere  im<.-  I  (rust  that  an  account  of  them  may 
not  Iw  unacceptable  to  the  (rcoloiricnl  Stwiety.  In  the  course  of  time 
inquiries,  1  have  been  led  to  ineludr  the  new  genus  Orl'itoidn,  esta- 
blished by  M.  IirOrbignv  foi  tin*  reception  of  the  so-called  Simmm- 
tite*  MamtM  and  allied  species" ;    and  it  will  be  aeon  thai  my  results 

fully  confirm  the  propriety  of  the  institution  of  this  genus,  for  which 
they  afford  WTJ  Maim  churiicter*  ;  whilst  they  bring  into  il  Mr. 
Piatt's  problematical  fossil,  togetlicr  with  several  others  which  had 
been  previously  cotiaidered  kh  Xiunmuliteti. 

NUMMUUlt'A. 

My  inquiries  into  the  minute  structure  of  Nummulites  ham  beta 
principally  carried  OTJ  upuu  the  Xummulina  Ittrviyata  (Lamarck)  of 
MM  Loudon  elav  formation;  both  u..  W-ing  the  ipcOCS  most  easily 
pfoennd,  and  nfso  as  being  generally  in  a  condition  remarkably  welr 
adapted  for  minute  examination.  The  Nummulitci  from  a  calcareous 
main  tun  gvocnOy  undergone  n  considerable  change  in  the  pro- 
cess of  fossilixaliou  »  their  chambers  nud  passages  l»  log  entirely  tilled 
up  hv  calcareous  infiltration,  and  tin   li-viiire  of  the  shell  itself  being 

■i  illy  so  altered,  as  to  give  ten  little  indication  of  its  original  cha- 
racter. In  a  large  proportion  of  the  Nuimnuhtes  from  Brucklcsluun 
Bay,  oil  ili-  iithn  li.tutl,  the  daja)  nature  of  the  matrix  has  piuaeivtd 

the  sheik  almost  unchanged,  nnd  the  chamber*  an-  n-omlh  free  frt 

infiltration.     Sueh  sjieeimcna  arc  obviou*U  the  be*  adapted,  the 
fore,  to  afford  indications  of  the  original  character!  of  the  shell,  an 
also  of  tin-  minimi,  or  assemblage  of  animnla,  to  which  il  served  as 
pMrtMtMfl 

•  Ql..  una]  of  il*  Oaoloffcal  Society, tol.  it.  p.  IS. 
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Mv  examinations,  it  will  be  a*  well  to  state,  hftf*  boon  made  in 
two  ways;  first,  by  milting  I  thin  enough  to  bi  vifiVa]  with 

ft  hijrli  pomr  hy  transmitted  liplu  ;  mid  second,  by  breaking  the  shell 
i  i  rftrioi  Otodftf,  l&d  fcXftfnining  h\  reflected  li^lit  tlio  purt*  btid  open 
bf  t lit* _/>tre turt.  Both  of  these  method*  are  necessary,  in  order  to 
gain  a  aatisfart  >i  <,  idea  cif  the  complicated  arrangement  of  which  1 
shall  now  proevctf  to  give  an  account ;  since  each  affords  nd'onnnn-  B 

which   the  other  is  unable  to  yield  .   anil  the  errors   into  which  we 

if  !><  lad  bj  ''I- iii^[nition  of  one  wt  of  aitpcarjuiccH,  arc  corrected 
b)   those  presented  hy  the  other*. 

\V  Inn  we  have  made  a  horizontal  division  of  A\  l<tviguta%  either  by 
fttrtion  or  fracture,  through  the  medial  pluu-  ("  "'.  Uy.  I,  1*1.  HI.),  a 
Mimory  nuMCtun  dim  latiarV  m  tlmt  the  aharaefaaf  of  it*  -pire,  mid 

flu    form  and  nrranicemenl  of  ilr  chambers  fflg.  2),  tire  very  diflVniil 

from  Aon  *■'  the  auntbend  shells  of  the  Cepfaalopodoui  Ifolhufes* 
The  IncmM  bathe  ImmliJi  of  the  min  in  iiirctwfig  wlinilw.  though 
tolerably  rvgulnrnt  rirrt,  bcOftDIM  afterwards  very  alow,  and  tserins  to 
enwe  altogether;  an.)  it  not  unfm|nently  happen*  that  n  spire  en- 
large* rata  [  raddenlji  M  nt  «,  or  that  a  laYgc  |>ni  i  of  ■  sf^te  (aa 

that  marked  r)  U  narrower  than  those  OS  tis  interior  and  exterior 

('/  ami  r/).       Tlir    dfcvj   urn    into  chambers,  aW,   ia    HV    from   bring  re- 

Kuhir,  the  distance  of  the  septa  from  each  other  being  subject  to 
great  variation  trail  in  ilf  Raine  whorl;  and  crib  much  *nmllcr  than 
tin-  ptftt,  unit  (t|n>nrently  fl6ortfw»  being  not  unlreipicntly  seen,  as  at 
<-.  tip.  '2.  and  at  a  and  6t  fig.  3.  In  Bpccimcm  whose  chambers  have 
been  Ailed  h\  OaloarSOTU  infdlratinn,  it  not  onftoquentfjF  hnppeim  lliMt 
the  central  portion  of  this  i*  deeply  tinged,  in  every  chamber,  with 
dark  brown  matter,  which  ha*  every  appearance  of  being  the  MtubU 

til 'some  iir'_-'niir  •"iiir-iidKT.  ThcW  fact*  ai  r  important,  n*  tending  U) 
■how  that  the   fuiimnl  of  Xnutninlite  DtUfl  Imve  borne  a  rewmol niee 

t'i  that  of  the  QEUtllaj  PcnmimftflL  and  have  been  composed  rather 
aggregate  than  of  a  single  body. 
Thia  inference  u  confirmed  by  sfl  examination  of  the  upu  which 

ib.  .(!.■   llu'  clwiriJiiTH,   Ondfil  I   bigher  niiKruilV.  !iif4  pnwer.       Jor  it  tln-n 

appears  that  en^h  trf  thC08  NptO  is  i/</uUr,  ftQ  llint  <'vrr_v  rhnmher  has 
iu  own  proper  wall;  nml  l'urt lt«-rf  (fall  time  H  n  CMOI  b<Nf  tin- 
two  kji  •-,  wind i.  bebg  BIkd  up  wtih  crj lUDiiifl  uiflluwjoo  m  the 

foMil  XiiiiK.iMlitr.  molt    have  been  vncnnt  in  the  ntmt  shell,  unless 

ii»i  Mpli'il   l.\     I  l.r    .i  ill     |i;ift-    o|    llir   :r.i;n;il    ll    rli*.         i'llis.    wllicll    mftl     bfl 

tensed  the  mttrMtftaltpa&i  i-*  well  BCD  in  aeveral  of  the  septa  win  M 
lnokerj  edjecs  are  delineated  in  fig.  A.  That  eftCTJ  leptUB)  is  perfo- 
rated by  an  npi  it  uir,  oloN  10  kajOACtiDn  with  tin:  niMiqin  of  '!»'•  Hft> 

•  Itappean  to  hi-  (r-.m  lunbtt  IbttOWOd  only  tlic  sccondof  Hie  atiovi*  methods, 
tlmt  MM.Jolyttml  l^yniorlo,  who  linvn  r.-r.-nft.  bfttt  iMjOf  tlirir  »tt*T»linn  Id 
the  lain)?  Milij.rt  villi  mi>elf,  hove  nrrivnl  :it  icmiIIs  wlnrli  will  |irti\r,  I  lulirw-. 
t<i  In- in  Miinr  fCN]"-ri  ,  ci  t-.iM  mii\   nml  in  i^llicy   IfllWllbot      »W  my  liivcMignliorm 

liKvr  i  d  quits  lad  icudentlyof  tlicin.  I  think  it  \w\\vr  aot  10  littrrBpt 

my  account  of  thnu  bi  coQtinaa]  refavtocsi  M  il"  taetnolf  r|t  MM.  Jorj  ma  Ltj  - 

nirti.-    M.:m.  dc  r.VcuJ.  dra  Scirutc*  tic  Touloime)  i    balsll   It  C Iflfl    D)    lOtlstod 

licit   UbOVn    id  .iIiih-1    in  licstioii  of  tliOM  points  in  wlmh  innr  rr-iili*  90&A 
willi  tn> ■  iiwn,  or  in  which  tin  v   d    5 1    frOA  UMBO. 
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ceding  whorl  was  firM  stated,  I  bristly  bj  M.  D'Orhigny  (Aunelee 
des  Sciences  Xnturcllcs,  1825,  tome  \Y\.  p.  295).  This  aperture, 
which  nt»  correctly  figured— I  Isrlirve  foe  the  first  time — In  Mr. 
Sowtrby   (Mineral   Conchology,    eoL    vi.   p.    "3.   tab.    538),    il    b««t 

bmughr  into  V1HV  by  fracturing  »  Nuimnulite  in  n  direction  perpen- 
dicular (o  that  of  the  preceding  sections,  nuto  present  a  br< 
ede,e.  (if  which  about  one  half  is  shown  in  flg.   I.     On  lookiug  into 
i  hi  chambers  which  arc  thua  laid  open,  along  the  line  a  a',  wc  arc  of 

COttiM  stepped  bv  the  >epta  ©.  6.  each  of  which  is  seeu  to  present  an 
nuulUll  r,  c,  wncre  it  abut*  against  the  margiu  of  the  preceding 
whorl,  from  the  examination  of  specimrn*  fractured  in  various  di- 
rect ions,  I  am  quite  satisfied  that  these  perforation*  pass  through  both 
User*  of  Btob  MptUBa  so  a*  to  establish  a  free  communication  be* 
Ufm  sac  chamber  and  another.  The  case  is  different,  however, 
•ifh  regard  to  certain  more  minute  apertures,  (not  discerned,  I  be- 
hcic,  pi  any  previous  observer,)  which  ma\  hi-  wen,  by  a  careful 
examination  under  a  sufficient  magnifying  power,  to  exist  on  the  sur- 
face ofevi  i  -\  ■■  ;  him.  tlnii-h  not  coustant  either  innumhor  or  |m.  sit  ion 
(see  fig.  7.  a).  I  at  first  believed  that  lhc*o  also  pn*s  from  chamber 
to  chamber;  but  I  nni  now  Miti'tlcd  that  they  penetrate  that  l.w.  | 
,j,iJi/  of  the  B9ptWBj|  on  whose  surface  they  open,  and  thot  ihev  really 

nttllilitli  ii  Miniiiiiiiiii  iiiinii  between  eneli  chamber  and  the  adjninjaej 
iiiiirseptal  spaces.  Other  apertures  of  the  same  kind  may  be  gi 
rally  traced,  on  careful  examination,  m  ihoet  walls  of  the  chambers 
that  form  the  -urface  of  the  whorl;  and  these,  too,  appear  to  com- 
municate  with  the  uitrrscptnl  space*,  by  channel*  hurmwed  in  rhoae 
walls,  a*  shewn  fa  the  lower  part  of  fig;,  t>,  and  alxo  in  fig.  16,  in 
which  last  Ae]  are  represented  as  seen  in  a  tbin  section  of  the  roof 
of  the  chambei  h 

Tims  tin*  en\ily  of  i-neli  eloutiher  cnminunieari**  with  that  of  the 
one  before  and  liehind  it  in  the  same  whorl,  by  the  large  aperture 
first  mentioned,  which  freqaeottj  appears  as  if  made  up  by  tnc  coa- 
lescence of  a  number  of  smaller  peitanftlou  (tig.  7,  i)t  suggesting 
the  idea  that  the  animal  substance  which  originally  paxted  through 
it  was  not  a  single  large  canal,  but  was  composed  of  a  bundle  of  mi- 
nuter lubes  or  threads.  This  idea  is  confirmed  bv  the  circumstance^ 
that  the  miter  margin  of  the  included  whorl  (fie.  7,  e)  frequently 
present*   a   series    ol    furrows,    corresponding  to  the  notches  at  toe 

inner  edge  of  the  M-ptmn  (6).  Kaeh  cavity  also  communicatee  freely 
with  the  interseptal  apace-  on  cither  side,  by  the  smaller  aperture* 

sun!    peasa^c.-i  Inst    descnhi'd  .   ami    from    this    %pacr.  U  We  *.hnll  pn- 
senile  see.    there   »a*    a    li-r    jtrt*«ag<-    In  the  external    mm  fme  of  the 
shell". 

The  texture  of  thl  shell  iUelf  differs  remarkably  from  that  of  any 
of  the  MoltiiH-a  with  which  1  am  acquainted,  approaching  that  which 
1  have  described  in  the  comuym  Crab  (Reports  of  the  British  Asso- 
ciation. 1847,  p.  129).      It   in  everywhere  perforated   by  a  scries  of 

tubes  of  extreme  minntesees,  which  paei  directly  from  one  surface  to 
the  other,  their  openings  being  plainly  visible  on  each  (tig.  16). 
The  diameter  of  t]R3e  tubes  is  about  1-/A00th  of  an  inch  .   and  tl 
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diarancc  from  c\c\x  othrr  about  l-l;..O0uth.      Ion  thin  vertical  ME 
(too  of  the  thell  (fig    I,V|  tin  -.  hit  -ecu  (om  parallel  to  each  other, 
ami  to  be  froe  ran  ^mm ».-■!( u  i  itr  uiu-rrupiMus.    The  whole  of  tins 

portion   Of  tfct   lh*0,   A  ia    miiiiitrl)    porous.      The  Min.iiirr 

in  question  rail  mcMotii  be*  cle»rlv  distinguished  m  those  \  nniniulitai 

winch  have  hod  their  texture  alterrd  by  calcareous  or  siliceous  uifll- 
t  rat  inn  ;  but  as  (Ik  iippearaifleO  which  ihe-r  present  cumoposd 
closely  villi  those  exhibited  by  specimen*  of  2V.  fiooforta  which  have 

been  subjected   r.i   lli.    Hiitiif  rhuiigi*,  I   have   mi  ilnubr  (bur    (lie  tubular 

in  qimtfbu  is  oommoo  bo  the  wfcoli  poop-  Vnj  fre- 
quently the  metamorphosis  is  such  n*  to  give  (be  ;ip  >r:ir;uicc  of  a 
minute  Hfn&itifl  nt  rangvuient  to  the  shell  fffrlttlfrfft  (aa  shown  trnnv 
Ytrwclr  in  fig.  12,  A,  A),  by  which  I  was  myself  ijomwd  nuiil  I  bid 
examined  specimens  m  which  less  alteration  had  EfJuo  place.  All 
tin-  N'umiuiilitr*  which  I  have  OXUDUOCd  present  a  remarkable  de- 
parture from  this  structure,  m  that  pottiOD  of  the  sheAl  which  forms 
the  margin  of  each  whorl,    Here,  instead  of  an  assemblage  of  minute, 

elo«*e1v-net,  parallel  tubuli,  wo  hftVOO  l&IKb  cnaracr  arnuigru t.  the 

solid  substance  being  perforated  with  a  smaller  number  of  tubes  of 
two  it  three  times  the  ili.im.  trr  of  tbOM  last  mentioned,  which  pas* 
in  a  radiating    miuinci    from   tin-  inner   t"  i lu-  outer   mhI'iicc.      Some 

rotKcwriono  ofthwdaftsnaci  no  ■ceo  m  fig.  I  i  but  it  i<  much  more 
tally  displayed  at  o,  b.  fig,  I  .>.  which  represent*  a  portion  of  a  ra 
thin  section  taken  in  the  UOBIO  direction,  ftfid  viewed  by  transmitted 
light.  Thfl  OpeoingO  (rf  then*  tobai  OH  the  outer  margin  of  tllC  whorl 
arc  i»"i  rc-ndilv  discernible,  partly  in  coiiscijuoney  Of  tho  OOlUOwlutf 
obliuite  direction  of  the  orifices,  and  partly  through  tin  ^  being 
uidaJlv  OOVOred  with  I  calcareous  incrustation.  When  (hia  ha-i  been 
removed  by  the  application  of  dilute  acid,  they  arc  MlQj  seen  ffhoo 
properly  looked  for,  M  woo  firat  pointed  out  to  DO  by  Mr.  J.  Morria. 
Knch  mQOQMJH  whorl  of  the  Nuuiiuulite.  as  is  well  blown,  not 
,  iv  surrounds  thr  preceding  whorl,  hut  cwnplrtclv  invests  it  ;  SO 
ilmi.  hi  a  v<  ihr.il  section,  each  chamber  of  the  medial  plane  ia  seen 
to  be  covered  with  a*  many  layers  of  shell  above  and  below  its  own 
roof  and  floor,  as  there  are  chamber*  intervening;  between  if  and  tin* 
nearest  BOOfgjhl  of  the  section.  Thus  in  fig.  1,  the  chamber  d  has 
three  chambers  on  its  exterior,  and  is  invest,  u  by  three  layers  nf  shell 
above  »ad  below,  in  mhliiinu  in  tlmse  In  ishichit  i»  itself  holOOOdi 
On  the  other  hand,  the  chamber  <-,  whieh  ia  the  tenth  from  the  mar- 
gin,— that  is,  which  has  nine  whorls  on  its  extcriot, — is  invested  by 
nine  layi:.  ulnar  uml  boloW,  In  MHHC  S|X'cie&  of  Nununuliles,  ns  the 
N.  c'tmplniuitti,  these  inviting  layers  are  closely  applied  to  each 
other,  over  the  whole  of  each  surface  ;  the  chambers  only  occupying 
the  morginnt'  thr  whorl,  as  shown  in  tig.  17.  But  in  by  far  the  greater 
number  of  species,  these  successive  layers  are  not  in  contact  with  each 
other,  being  srjmr;it.  1  by  prolongations  of  the  marginal  chambers, 
ffhfch  •  EfeOttd  over  thr  entire  ourfacc  of  the  di*K.  These  chambers 
ara  still  divided  by  prolongation*  of  the  marginal  septa,  which  are 
ciiiil'nned  boCWOOO  WO  Eovcnng  portions  nf  the  nmtigimuH-  whorls, 
and  form  a  series  of  vertical   partitions,  upon  which   tin    *ucce; 
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layers  rest-  This  ia  shown  in  fig;.  4  ;  in  which  we  ate  at  /•£/»  the 
three  outer  turc-atiiig  layers;  at  y,  ^,  the  two  spaces  IntcrvcniiiK  !«•• 
tween  thrni,  which  arc  prolonged  trim  tin*  marginal  chamlwr* ;  ami 
at  At  A.  A,  the  vertical  partition*,  prolonged  'mm  the  marginal  NpCej 
by  which  these  successive  layers  arc  supported  otic  upon  anotlwr.  lis 
general  these  partition-  tend  with  greater  or  leas  regularity  towards 
the  centre  of  tin-  dHf  ;  hut  thfll  ll  act  the  case  in  iV.  l—s/ttia,  for 
In  iv  thry  run  a  ■iiinoiu  and  inconaUnt  course,  sometime*  inoecnW- 
tiiifc,  nud  again  tlivcrifiosj.  so  as  Ui  divide  the  wlwle  surface  of  tlw 
disk  into  a  number  of  irregular  arrrc.  The  origin  of  these  partitions 
from  tiie  septa  of  the  marginal  chambers*  and  the  character  of  their 
subsequent  course,  are  seen  in  fig.  3  ,  at   the  left  haml  arc  shown 

IMitlMHi-     >\      llirir      v.'tM.rl-     v.lii1!     m     l:Ui!     ujhm     'Im.u-li    I  bfl     M.'.liV 

plane ;  whilst  on  the  right  are  wen  the  inseslinr  portions  of  two  of 
these,  with  the  broken  edges  of  the  partitions  formed  try  profapgs> 
ikm  of  the  marginal  septa.  A  larger  portion  of  OM  whoil,  showing 
(Ik-  I'lmtiiiiiit v  of  the  jiejitn  and  chamber*  in  it*  mort/intrt  and  in#**t- 

;>urtiou5,  is  shown  in  fig.  6.     As  the  oourseof  these  partitions  is 
a  very  strongly-marked  (baton  in  the  structure  of  NiimmulilcB,  and 

S  invents  many  very  obuou*  differences,  I  am  inclined  to  think  that 
torn  such  difference*  vnhiable  sueciric  cli&raetera-  way  he  obtained. 

I  have  now  to  dtscribfl  one  of  the  most  curious,  and  until  rcc. 
unsuspected  features  in  the  structure  of  Nuimnulitcs;— I  allude  to  the 
existence  of  a  series  of  perforations  of  considerable  rise,  which  pass 
lin    il\    duwuwArdu  from    the  rxlcrior.   thrm^h    t;>        u|.<    |>need    in- 

vesting  layer*  of  the  Miccessive  whorl*,  however  numeron-.  until  thry 
reach  the  roof  anil  tloor  of  the  ch.imlars  of  the  central  plane,  which 
li  y  do  not  penetrate.  Various  observers  bad  remarked  pmnrMitt** 
on  the  surface  of  certain  species  of  Nanunolitcfl  .  Lbcac  being  some- 
D3MI  rl.Ajitimm  and  Anmctimeh  depressions.  I  In-line  thai  MM 
July  inn!  Leymerie  were  the  lir&T  to  Mirmiic  that  the*i  |  i  in  titl 
are  in  reality  the  mouths  of  passages,  which   arc  blocked  up  by  the 

inn -i  i. n  of  mineral  innttei  *idj*cipicuilt  '■»  tin-  ■  I *-i* t K  of*  iht  animal, 

and  that  their  occasional  projaotiorj  from  the  surface  is  to  he  attri- 
buted merely  to  the  superior  hardness  of  the  matter  that  fills  tin  m 
(which  forms  the  'columns'  or  pillars  of  Mr.  8owerby,  toe*  eif.), 
ami  to  Uic  slight  abrasion  of  the  sheik  around  them.  Qeided  by  the 
aiialflfiinii  eheracten  presented  bv  lbs  indubitable  perforations  in  the 
Is  of  fossil  Terehratnhr.  I  had  nnself  nrrived  at  the  same  runelu- 
■'ion.  hcfoK-  1  inrmnr  ncj n;iiirted  with  the  researches  of  MM.  Joty 
|Hd  Leymerie;  hating  found  that  the  substance  with  which  these 
padbratlQOJ  and   passage*  are  filled,  evidently  differs  altogether  from 

the  texture  of  the  dicll  itself,  and  presenta  all  the  characters  of  a 
calcareous  infiltration.  In  Ag.  1  is  represented  a  thin  Section  taken 
nearly  parallel  to  the  surface,  BO  as  to  pan  nearly  in  the  plana  of 
sonic  oftlu  unresting  lagers  i  tin-  dark  portion  represents  the  shetry 

texture  already  described  ;   the  irregular  light  nonces  on  thf   middle 

and  left  of  the  Bcuf&  are  the  KacOMB  tilled  with  calcareous  infiltra- 
tion  alnlaf  d  tfii  ri^ht,  wme  of  the  ehatBoen  of  the  medial  plane 
are  hud  <ipen.    Tlief*  pHMgta  D^J  he  frequently  teen,  in  »i  piece  like 
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fig.  S  obtained  bv  a  vertical  fracture,  pawing  from  the  outer  mm  in< ■«■- 
toward*  tin;  medial  plane,  in  a  MUfflul  conical  form,  contracting 
as  they  descend  ;  but  they  arc  never  directly  (notable  into  the 
ahanMnoftlM  sootnl  plan*     MM.  July  md  i.e,  nnncdonot  ap- 

Eur  (0  bnt  determined  their  mode  nt  connection  with  these  chain 
rs;  although  in   their  ideal  lipire  of  the  nuimid  of  Nummulitc 
iiv  (.jm-'miu  |t.-rii<ln|HMlm  passing  out,  it  must  be  hup 
jkjwiI,  ilii'i;i;!i  -in  li  Aperture*.     I  liavc  satisfied  myself,  however,  by 
a  careful  examination  of  numerous  <peeiineiis.  that  they  nluny*  ter- 
minate 0M|  f/iftrytn  (a*  ahowu  in  fig.  K),  and  uctuallv  pnss  info  the 

JMtmCptuI   *}hirr.<,     MJilrh     we     ilUSe     ftlrciuU     W('H     h     llAVr     inmuTOIUI 

conimuniealious  with  the  chambers  themselves.  I  am  eouliruied  in 
this  \ii-H.  \\\  tin. ling  that  wherever  they  penetrate  the  inventing  layer 
of  tiuy  whorl,  the  perforations  pn-s  between  the  two  iuiuimc  of  (he 

iirolonptmns  of  lite  MPttb  which  are  double  along  their  whole  eourse 
as  may  be  seen  in  flg.  0).     These  bimmre  diverge  to  give  then*  par- 
age  («i,  a),   and   then   reunite,  thus   completely  enclosing  them,  and 

cutting  them  off  from  the  vacant  spaces  between  tin  investing  whorl*. 
Thus  a  direct  and  continuous  lubulai  connection  is  formed  between 
the  mterseptal  space*  ol  the  central  plane,  and  the  external  surface 

Of  I  hi-  iball  ,    UU  ft*  the*C    apaccs  are   couneeted.    bj    iiniih  FOU  small 

Ipaitimi  in  the  arnta.  with  the  ehnmber*  between  which   they  are 

lOtorpONdj  we  see  tlmt  no  chamber.  howe\er  deeply  buried  hemath 
the  imcMini:  whorl*,  is  cut  off  from  cuiriniumealiou  with  the  medium 
inhabited  by  the  animal.    In  the  Ifttmmulrnn  I  OMipfllinifn  (rig.  I*)  and 

other    -|n-e;i-s.   in    which    e\rt\    tuvcxfiiuj;    whorl    in    in    contact   with    the 

one  it  incloses,  except  at  iti  edge,  the  perforation?*  have  the  form  of 
fissure*,  tli.tl  correspond  with  the  Mihjuccul  acpU,  towards  which  the\ 
direct  I \  pa--.  The-e  lissurca  arc  usually  found  to  be  filled  with  upakc 
mutter;  and  the  dark  hand*  thus  formeil  in  a  transparent  -octiou 
(fig,  1'J,  <t,  a)  are  nan  tfl  he  crossed  by  delicate  white  lines,  which 
1 1  in  to  htntem  a  division  of  'he  fimn  into  a  numher  of  luhev  of 
irregular  form,  —  prolmbly  for  the  passage  of  pscudniiodui. 

Ml    DJ    .1.    MMiiHuiM  iiii.l,  therefore,  to  cuntirm  the  opinion  gene- 

rally  entertained,  thai  tlie  A unuiinh! f$  arc  members  of  the  group  of 
Ftifiiuiiiu/ffi  |  ami  (hut  each  chamber  \\\i\\  have  hen  renamed  ul 
Hie  itttU  dan  bj  :\  Itviag  IBgDhVlt  Qfllfflactttl  with  those  before  and 
behind  it  l»v  means  of  one  or  more  tubular  pridtm^ntiniia,  and  ab- 
KUttM  it-  DOurililimeut  from  without  by  means  of  filamentous  pseu- 
ilopndta  projecting  through  the  ayataD  ftfpaangca  leading  faun  the 
menial  plane  lo  the  external  surface.     Ercry  whorl,  as  we  have  v  •  q 

retains  its  connection  with  the  exterior  by  mean*  OR  the  \ertieid  pa»8- 

r%  •  and  a*  we  do  not  find  thOM  of'hc  umtrwhofll  blocked  ui>  by 
mVQSting  layers  of  the  outer,   bol    U|   0D   the  eontrary.  they  are 
iiivjirinbly  routiuued  thmugli  them,  the  inference  Appears  to  he  "-(I 

Inil,  I  li;il  (lie  SfgOkCDU  of  I  lie  :nnni;d  iuli;il»it  ni^  I  lie  eluillibers  of  the 
inii.ruli.nl- di.l  not  lose  tln-ir  vitality  when  thu>  mere  deepl\  in.li.Med. 
It  will  obriotttl)  he  mils'  frmn  tlie  inttr  whorl,  however,  that  the 
moiyinni  pscudopmlin  ;  and   (his  would  ^ive  to  tho&r  aeg- 

iiient*  an  advantage  wliieh  wc  m:iy  not  unr<a?on»bly  suppose  them 
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lu  have  possessed,  as  it  is  bv  their  agency  that  the  growth  of  the 
shell  i*  oontunied  by  the  idditk 

Thcrr   El  n  »cr>   tfrikm^   OOoftnodtl   hrtacui  llir  structure  of  the 
shell  of   Numnuilitr*  and  nil   <>t    J'ofytfomr/fa    eri'jas,   of  whirl 

elaborate  description  has  recently  bent  riven  by  mv  friend  Mr.  YY 
WBHftUOn  (Transactions  of  the  Microscopical  Socictv,  rol.  ii-  p,  159 
rr  *ey.).     I  would  WffiriiHj  OaD  atSmtlOD  n  tin  following  points 
of  eonwpondence.      Mr.  W.  -tater*  thai,  after*  variety  of  examina- 
tions, he  has  satisfied  himself  "  that  each  septum  separating  two 
cells,  consists  of  n  double  calcareous  layer,  the  soft  inhabitant  of  each 
shell  secreting  it*  own  share."      He  ho*  noticed,  like  niwlf,  trrtgO- 
laritirs  in  the  growth  of  tlic  shell,  which  an-  i**t«Uy  iocoiiM*' 
the  idra  of  its  having  been  formed  br  ft  ringle  body  in  continuous 
growrh,  like  ii  i  oi  t£f  testaceous  i  Vplinlopoda.     "  Sometime*,"  he 
"  the  evils  continue  gradually  to  increase  in  sixe  with  symine- 
trical  uniformity,  when  suddenly  one  of  them  ia  found  to  be  am 
in  its  ill  leloptncut,  not  attaining  to  half  iu   proper  din  i  «ad 

the  new  ones  suliM-uueully  added,  are  regulated  in   their  UlCTtSM  Of 
sixe,  not  by  those  wlneh  hail  previously  attained  to  thrir  full 
km  hi     )iu(  bj  llir  oqi  which  lin*  linn  tl,  from  the  eontnur     I 

form  of  which,  the  cell*  again  continue  to  grow  and  increase  in  regu- 
lar order ;  only  being  thrown  back,  as  regards  their  sixe,  by  almost 
an  entire  convolution."  Of  the  contained  animal  Itself,  which  he 
obtained  by  dissolving  nwuy  the  cnlciirenus  matter  of  the  shell  with 
ddutr  Heul,  Mr.  Williamson  says,  that  it  0OnJU>t*d  "  <if  a  very  thin 
external  membrane  tilled  with  gelatinous  matter."  "  N'o  trae.  it' 
lit!  internal  organization,  such  as  a  specially  located  intestinal 
canal,  or  manes,  could  be  detected"  faj  Mr.  W ".  .  nor  was  he  able 
in  any  instance  "  to  discover  with  certainty  the  presence  of  any 
foreign  bodies  in  tlnir  interior."  The  several  vgmenls  are  described 
by  him  as  OOimeeleil  by  ii  scries  Of  prolongations,  which  jinx  through 
tne  septa  near  their  inner  margin*.    The  segments  at  first  formed 

hftTC   n'.il^  single  conueodng   necks  i   but    the   number  of  these  MOB 

ii  ureases,  and  the  outcT  segment*  arc  cunnvlril  lis  t*D  or  rTinr.--.ii.li 
in  •  I.-,  which  pas-  through  us  nuui\  distinct  orifices  in  the  septa.  If 
nil  these  Mnii<(  >  \s< n-  blOCghl  together  on  the  ccntrnl  plane,  ro  as  to 
nuilrvcc  into  uiir.  ihe\  would  exact  l\  currrspoml  with  the  single  per- 
forations in  the  septa  of  Nummulites.      The  animal   of  l'olyfctom.IIn 

is  considered  by  Mr.  Williamson  to  derive  its  nutriment  from  pseu- 
ibipodin,  which  are  projected  through  nuiuerous  minute  apertures 
over  the  whole  surface  of  the  %hell.  He  has  not  clearly  traced  these 
poeudopodiai,  how.  ■.  roimcction  with  the  segments  occupying 

the  interior  whorls,  which,  like  those  of  Nummulites,  tire  invested  by 
thi  ■•  oi  Inter  tuinuitioii;  but  he  mentions  (as  Khrenherg  hml  done), 
that  near  the  umbilicus  they  are  projected  in  fasciculi ,  and  he  states 
that  the  surface  of  the  central  calcareous  uueleu*  ("huh  u  fbliued 
by  a  thsQkcdUBg  of  the  wall*  of  the  smallest  cells)  is  pitted  by  *mall 
but  deep  depressions,  winch  may  he  designed  Jo  facilitate  the  exit  of 

the  pwudopodia  from  the  innermost  convolutions.  Mr.  Williamson 
EOCi  ou  to  point  out,  that  lo  the*       •  adopodw  inu.-t  be  attributed 
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tin"  deposition  of  ncwiiiittii-r  upon  rhat  portion  of  Iho  central  mctau 
which  ■  no!  eormd  bj  the  infesting  Knock  i  tod  ha  kUi  rim  tie  i* 

in  ■COOnlMW  with  M.  D'Orbtguv,  who,  in  hi*  recrnt  work  'Sarin 
Fi>ni  mi  11    i   <    Km--.i1(h    ilu  Buno  Tertirure  de  Vienne,1   fully  recog- 
nizes tin-  |miwi  r  i.l"  the  | -eutfapodil  to  secrete  the  calcareous  00W 
ing.     1  niBy  remark,  (hat  I  cannot  see  how  (he  ion  .era 

covering  the  Hi-k  ><\'  \h:h tffet cumpfdnoiBj  indth  other  epedei 

of  the  name  gioim,  cnn  he  form  other  war;    siiwc,  in  th*-.,- 

the  chambers  arc  only  marginal,  tin*  segment*  of  the  iniimnl  not  ex- 
tending over   the  disk  ;    ami   we   have  no   rcn«on  to  believe  in  the 
existence  of  any  external  mantle,  spreading  over  the  whole  surface, 
wherein  thctc  navvotsH  layers  could  be  ftm -l. 
\t  in  worthy  ofn  mirk,  that,  in  the  outer  whorU,  the  bra  Unarm* 

of  tin-  *cpt;i  diverge  from  Cftd)  Other)  asiu  Xummttlites,  where  the\  join 
UlC  i  ii)- i' iiimi -in  of  thl  chamber;  ami  that  they  thu*  leave  an  inter- 
v.|ii;.l  ipaocv towwda which  oertaiu prolongatiomof  the oadwal  itruc 

ture  appear  to  pass.      If  it  should  bo  found   that  the   pucudopodoi 

arise  from  these,  the  resemblance  of  the  animal  of  Pv/i/stometta  criupa 
to  tluit  by  which  the  *hell  of  Nmninulite  *M  probably  formed,  wrmhl 
M'lm  to  m  vitv  close. 

The  fitm  which  wo  take  of  the  farfrWAlflfiry  of  the  segment*  of 

the  animal  of  Numinulite,  imwt  depend  upon  the  ideas  we  entertain 
regarding  tlie  natnti  of  rlmJIflT ftgBTfgtfifiril  in  other  Foraminifera,  as 
well  y  in  Eoopbyfee  tod  the  inferior  Molluscs.   The  several  segment* 

n|»[)rar  to  bOj  Kb  all  cMcntiid  pariieulnr*-,  men.'  repetitions  of  each 
OtMT E  tiny  arc  formed  hv  ineccssive  gemmation  from  a  single  pri- 
mordial segment  ;  and  when  tiiis  gemmation  linn  taken  phiee,  the 
newly-formed  Segment  appears  to  lie  H  independent  of  the  rest,  a* 
an*  the  several  pul\  pc>  in  I  poty  piiloui.  There  in  no  indication  that 
flic    inner  ami   ejirln-r    legineuM    derive    their    nourishment    through 

tin  it  oooaaodoo  with  the  outer  end  lut-fbrmedi  on  the  contrary, 
there  is  every  indication  that  the  former  continue  to  maintain  the 
same  comiinmicntmii  with  the  exterior  which  they  ever  had;  and 
thai  the  neekf  uliieh  are  iirulunged  thmugh  the  apertures  in  the 
septa  are  rather  to  he  ffOMmwd  U  the  light  of  stolon*  or  creeping 
ti-Mi  .  from  winch  new  genuine  are  to  be  produced,  than  n>  re 
a»m  filing  an  intestinal  canal  common  to  the  wlmN  -n  ies  i>!  Momenta. 
We  may  consider  the  entire  structure,  thru,  either  in  the  light  of  n 

aerie*  of  tlUtuvt  btdiriduak  developed  by  gemmation  from  the  firat- 

formed  segment,  like  the  clusters  of  the  compound  7\inicata\  or  as 
a  single  aggregate  heinir.  made  up  of  an  assemblage  of  similar  part* 
indefinitely  repeated .  It  doea  uot  seem  f * «  BM  ol  on.  h  COsWmUnoi 
to   decide   hetween    thoM   two  view*,    if  we  distinctly  recognize  the 

essential  independence  of  the  segment*,  and  then  multiplication  by 
gemmation.  This  is  a  matter  of  MUM  importance  in  regard  to  the 
iiidiiuiiuiiinit  of  ipcote;  fbf  if  we  m  bo  cbwnder  Nranmutitco  as 

uial-'g'-m    iMihir   tO   the  potypid&IU   ol    /.  ■•  *pl»;- '•  *<»r  Krvn; rhmi 

to  the  ibeUl  of  the  Mollusca,  it  is  obvious  that  we  most  allow  for  a 
e.iLtiderable  amount  of  variation  in  tin  ir  form,  without  any  trans- 
gression of  speeilie  limits.      It  is  well  known  that    many  >pcne:i  and 
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even  genera  of  corals  have  been  founded  upon  variaJicm*  in  the  mode 
of  growth  in  our  and  the  same  species ;  and  I  am  disposed  to  l*elicr» 
(lint  tin*  range-  of  variation  m  almost  r. jni.lv  ^reat  in  some  specie*  of 
Nun:  I  hate  carefully  examined  many  individuals  diffcriiif 

widely  in  external  form,  without  bcin£  shir  to  delect  in  them  any 
difference  in  falltBld  RflUKn  at  all  worthy  of  Ixrin^  accounted  a 
specific,  character  ;  and  thi*  wil!  not  \x-  oUetni-d  Mirpristng  after  vtUiti 
I  Iiave  already  stated,  respecting  the  irregularities  which  may  cm.  I 
in  the  consecutive  chamber*  of  a  single  whorl.  Ihffcreticca  in  the 
proportion  between  the  diameter  and  thickness  of  the  disk,  appear 

to  me  to  be  especially  unsatiafactory  na  specific  charactri:*  |  U  I 
have  in. -I  will)  s|MTiiiu-nfi fllnott  lenticular,  which  could  nof  be 
criminated  by  IBJ  OtluV  ni'licaiioiu  from  tnecimeit*  of  a  nearly  lo- 
bular form.'  It  in  obvious  that  Mich  difference*  may  arise  from 
filial  ion  a  in  the  thickness  of  the  calcareous  deposit;  audi  na  arc 
riuiiiiiiiiiUr  soen  in  the  polypidoma of  Zoophyte*,  and  in  the  ahella  of 
Molluscs. 

Without  at  present  entering  in  detail  upon  the  qttettiaQ  of  specific 
AIM  inctiODSi  I  may  mention  that  the  jjmu*  Summnlina  appear*  to 
mc  to  be  divisible  in  the  nM  in-.f-m -■  ■-  into  two  subgenera  ,  of  which 
aiie  shall  comprise  the  vpeofa  La  vfafcfc  tin-  ioTMCmg  whorla  an  ■ 
close  npposition  with  each  other,  except  at  their  margin*,  m»  that 
the  chambers  t£  each  whorl  surround  the  preceding,  without  covering 
thrni.  ulnl'i  in  the  other,  the  new  cliarabers  arc  prolonged  over  thoer 
or"  the  preceding  whorl,  so  that  the  investmur  whorls  of  the  shell  arc 
•  inly  connected  with  each  other  by  the  prolongations  of  the  inter- 
camernl  jmrtitious. 

For  the  further  HlbuiviaioD  or  these  groups  I  am  di»|H>acd  to  be- 
lieve that  the  modes  of  aWIBgl  BBcnl  of  '"••  prolmi^ntion*  of  the  septa 
between  the  contiguous  surfaces  of  the  amttiAjr,  whorla,  will  prove 
to  be  a  character  of  great  tabic  fa  addition  to  those  on  which  reliance 
is  at  present  placed  ;  as  will,  also,  the  disposition  of  (lie  perforations 
which  I  >  Mjipoac  to  give  exit  to  the  pacudopodia.  1  may  remark, 
tli-it  the  (mi  LycophrU,  created  by  Mont  fort  for  the  reception  of 
certain  species  iii  which  the  Mipcrticial  punctiitioiu  cnused  by  these 
perforations  arc  especially  noticeable,  cannot  beany  longer  maintained , 
ninee  my  examinations  prove,  not  merely  that  theae  perforations  ar« 
cmntnnn  to  NuminulifcH  in  general,  hut  that  the  so-called  Lyrophri* 
scuLtosms  of  Snwcrm  i-  untlim^  ■  I  —  ■  -  than  on  ordinary  Nuuunulile, 
whilst  the  l.yc.fiphri*  JiApanm*  and  LycophriK  cphippium  of  Sowerby 
do  not  belong  <"  this  grutip  ut  nil,  but  are  iinluhitnbla  Orhitoiilc*. 

Urbitolitks. 

There  can  be  OO  doubt,  that,  under  thin  designation,  various  objc 
have  been  nSMrinhlcd  which  have  no  real  rclaUonahip  to  each  other. 
My  observations  have  been  made  upon  Oroi/Wi'rW  fompl ana tc  of  the 
Paris  basin,  and  upon  u  recent  species  from  the  Australian  seas,  wry 
closely  allied  to  it,  which  is  referred  toby  Prof.  E.  Forla-s  (Quarterly 
Journal  of  the  Geological  Society,  vol.  iv.  p.  12)  as  having    beeu 

ii]i|i:iri'iitl\    I  iu  mil  tn    llrt'-.m.-    .   un.l    <■-    prohahl)    the    \farfinOpOT*   >A 
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Qnog  "in i  Qahnardi  end  irUd  bu  been  recently  brought  agnin 
mull!  the  oodoa  "I  naturalists  by  .Mr.  Juke*,  who  collected  it  in 
considerable  numbers.     These  (wo  a^re*    i  In  every  particular 

•are  the  form  of  the  MMrAoii]  cells,  which  in  the  0.  eenHBlM 

arc  nearly  round  |ti^.  ;ill).  whilst  in  the  Au*tr.ilian  specimen  tliry 
arc  oval,  or  rather  almost  ipiadrangulnr  (titc-  29)j  the.  Quel  nn- 
tpiestioiinbU  In  reminded,  t  In  n  fan,  II  neatly  iillnil  BPMM  of  the 
same  genua ;   *«>  that,    il    the  O.  eomplanata  is  to  be  recorded  a*  the 

fossil  type  of  the  genuftj  the  Australian  species  must  be  considered  as 
the  r.'i-int,  .mil  tin-  generic  tens  Sfanrvupore  must  be  dropped.   In 

Aa<A  we  timl  that  the  OODl  of  thr  turjurr  are  closed,  miles*  laid  open 
by  abrasion,  ami  tbnt  the  only  real  aMfftnm   BXMn1   ll  the  wary*  ; 

no  that  the  il- -i^naf  i  mi  Maryirtofwra  i^  really  as  spplicahli  <•■  I  In. 
one  as  to  the  other. 

The  MlWltUU  rf  Chi  Auitralinn  di»k,  ah  shown  by  n  thiii  JOetJQB 
parallel  lo  it.-  surfaee,  is  delineated  in  lg.  |  I.  ill  «  lid  'hi-  ..lis  are 
Kan  to  he  arranged  with  irnui    reznlnrity  in  concentric  rows.      It.  is 

only  near  the  margin  of  this  section  (as  at  ti,  a),  however,  thai  it h 

plane  hits  pa-std  -itiheienlK  iu-it  I<>  the  surface,  to  show  tin?  cells  in 
the  oval  form  vklGfl  the}  then  present;  elsewhere  (he  section  has 
traversed  n  cUcper  -trifnin  nf  the  rorwl,  in  whiol  the  OttOl  pltniul  a 
rotnnleil  seetion  wlu-u  rut  across.  This  difference  ID  the  form  of  tin 
cells  ;i-  ihr\  pugs  down  ■  il  1 1  i  1 1 1 1  f  - 1  \-  into  the  noli  pnlom,  is  shown  on  a 
larger  scale  in  figs.  22  and  -'<>  ;  td  Which  the  former  represents  the 
oval  cells  of  the  surface,  laid  open  by  n  section  passing  through  their 

plane,  and  the  latter  a  corTesnondhig  section  of  ilie  round  cells  or 
passages  of  the  interior  of  the  pnlvpidom.  Fig.  23  is  a  section  of 
0,  raiiipltniuta  taken  m  the  sain--  bunion  n*  tip.  *J(>,  and  exhibiting 
a  alight  difference  in  the  arrangement  of  the  partitions,  which  on 
the  entire  disk  to  present  some  resemblance,  when  thus  examined. 
to  the  back  of  an  engine-turned  watch. 

The  structure  of  the  interior  of  the  disk,  ns  shown  by  a  veriienl 
■Tiniii,  i-  exhibited  in  hi:.  'XI  i  in  which  we  Me  the  ovnl  cells  of  tin 
DM  Mirnire*.  a.  a.  diuded  from  each  other  by  regular  partition,  And 
covered-in  above  by  complete  opcrcula;  whilst  in  the  intervening 
portion  of  the  disk,  we  see  nothing  hut  a  aerie*  of  round  apertun 
that  seem  lens  regular  iu  their  arrangement.  If  such  a  section  be 
n  rule  ehme  to  the  margin,  we  lotto  ilt«-  superficial  ix-IU,  but  we  bring 

into  nee  the  opcmnffl  of  th<  deeper  rounded  nils  upon  the  margin 
itself,  as  shown  in  tig.  'XX.     I  am  not  altogether  confident  in  trie 

correct  ncsn  of  nn  interpretation  >>\'  tln-e  BppeanUlCeO|  which  nrc 
fftitlit'idly  n  prcaentcd  in  the  ndjoiuing  6gnrc«  ;  but  I  am  dihpohed  to 
believe  that  if  this  disk  wa>  I'nIU  t'ornttd  h]  ID  animal  or  collection 
of  animals  of  the  llrvoxnal  type,  the  nOBd  pftMOM  npening  at  the 
margin*  and  ]ien<'trating  obliquely  into  the  ]iolvpiilom,   w>  as  to  be 

cut  across  both  in  Imnxontnl  and  vertical  sections,  constitute  the  real 
li.ilnt  U  ion  of  the  animal ;  anil  that  the  ovate  eells  which  form  so  pe- 
culiar a  layer  upon  the  surface,  are  a  later  orodm  lion,  not  improbably 
for  the  reception  of  ova.  These  ovale  eells  would  seem  to  (-omnium- 
cate  with  the  eWiudricjil  niissagcs  heiuath,  bv  mean's  of  twu  small 
npeitum  in  each  cell,  as  shown  in  fig.  26. 


32 


v.!  >i    i  *;inst   -    Ol      r««   '»  ••I'H.ICAl     SOCICTI 


fa,  •-'. 


Owroren* 

lu  adojrfmi:  the  generic  <»inF  which  M.  D'O/bigny  liaa  nm 
upon  the  fossil  prcviouslv  termed  NwmNtKtH  Ifem/af/i  (QnartrHy, 
nial  of  the  Geological  Society,  vol.  iv.  p.  12),  and  in  I  Kteadxu 
it  to  several  other  species,  of  which  some  had  been  previously  rani 
among  Nkmmmlitm,  and  otbera  among  Ortiiolitm,  t  is  proper  tor 
mc  to  me  thai  I  am  ttMCqiiiintod  witi  thi  A  fruition  of  the  genua 
proposed  by  that  diitinguishcd  palaeontologist,  which  lias  not,  so  far 
as  I  am  am  are,  been  yet  Bustle  pubtfft     Tin  ii^n: <ir i"u  of  the  genus 

appears  to  mc  to  be  rc«|iiirnl  fur  the  rocaptioo  of •  number  of  fossils, 
much  my  own   inquiries  have  led  me  to  recognize  as  presenting  a 
type  of  structure  *"  ■  ljrw*i mi In.r  to  thnt  of  either  of  tlie  group)  just 
named,  a*  well  as  to  every  other  with  airier)  I  am  acquainted,  ti  to 
<  parutc  association  desirable .    Mj  account  of  the  genu* 
will  lie  principally  drawn   from   the   Special  mat   named;   of  v. 1 1 1 «  1 1 . 
through  the  Hnrtnaae  of  Sir  Chadee  Lyefl,  I  hare  been  en; 
examine   many  cverllent   smvimcns  from  the  nuimuulitic  lirae*' 
of  AlaliHimu  whdsi    b\   the  liberality  of  Sir   Kndenc'%    Murchison    I 
have  had  the  opportunity  of  examining  speoimen*  of  what  I  hav« 
In  >it:iiion  in  n"_'!>iiliii^  ns  an  identical  *pecie*  from  the  numniuHtr 
inip'stoue  of  Cutch. 

The  Orhitoidr*  Mtintelli  is  a  diacoiilal  hodv,  sometimes  attaining 
the  iliHiinirr  of  nn   inch   or  even   more,   and  Laving  a  thickness  of 

about  a  truth  of  an  inch  near  the  centre,  but  aradiudly  thinning 
away  towards  the  edges.  No  traces  of  cells  are  visible  upon  in  ex- 
ternal ^itrfaee;  but  when  it  is  split  through  the  medial  plane  (which  ia 
ihrcaac  with  in.u:\  ufSii  <'h:ulr»  I.%<-H*n  »]•<  riinflfte),  the  exposed  sur- 
1'in  <••.  present  I  eloaereHiMublauee  t  * « r  I  ■  •  -  e\tcriorof  an*  rfbitolit*;  hating 

H'roti*  cells  with  ronunVd  or  somewhat  oral  orifices  arranged  in 
ilar  concentric  rows,  as  shown  in  tig,  31,  which  represents  a  small 
portion  "t  fin  in  rior  structure  disclosed  by  a  fracture  which  baa 
l:iiii  Opan  Soma  of  tin-  oalll  hut  baa  left  others  with  tin  ii  covers  un- 
hrokeu.  Tin*  resemblance  of  the  surface  of  this  central  layer  of  cell* 
to  that  of  Orhitalitrn  cowplttnata  (fig.  30)  will  be  apparent  on  a 
aanparieoa  of  the  figures;  and  there  is  also  a  great  simi  'hi* 

oh  poet  of  the  oells,  when  seen  in  a  section  parallel  to  the  surface* 
(fig.  21).  to  that  of  the  cells  of  tlie  recent  OrbitoliUs  of  New  llolhri  I. 
when  crossed  by  a  section  taken  b  n  similar  direction  (fig.  26).    Hut 

(base  ivacmblaaoai  ends  tor  wa  shall  find  that  both  in  the  structure 

of  the  Oantial  laycf  itaelC  and  in  the  addition  of  the  crust  on  ct i  - 

surface,  which  is  totally  unlike  tha  two  layers  of  ovoidal  cells  on  the 
exterior  of  the  AuMrnlian  Coral  Orhitoidcs  i*  extremely  different  from 
Ort»itotite9.  'I 'h:--c  difference*  are  made  evident  by  examining  a  soo 
li-in  of  this  fossil  made  pi-ipeudicularly  to  the  Surface  (fig  -<'i  .  for 
we  iIm  n  sir  (hat  the  cells  or  chambers  of  the  medial  plane  form  but 
n  single  liver  (a,  &\  and  that  this  is  covered-in,  above  and  below, 
h\  n  thick  rru.t  (lj,  h),  which  is  itself  composed,  like  the  shell  of 
Nuuiuinliic,  of  several  hncrx  with  intervals  between  them.  These 
hvyera,  however,  wban  oaraftiOy  cnoniAed,  are  found  not  to  ]>oueu 
the  ooutiiiuity  of  those  formed  by  the  investing  whorls  of  Nunxn 
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lites  ;  nor  do  they  bear,  like  these,  any  numerical  relation  tr»  t In- 
chamber*  of  the  central  plane.  They  nrc  most  numerous  homtf, 
as  in  Nuimntilucs,  over  the  ceutral  portion  of  the  disk,  lad  gradually 
diminish  towards  it*  margin.  Their  uimuIh t  MOflU  to  vary  con- 
siderably in  different  specimen*  uhnse  diameter  in  about  the  name. 
When  a  thin  section  II  made  through  these  layers,  parallel  to  the 
aurface,  (lie  structure  brought  into  view  i*  very  different  iVmu  that 
mI'juiv  Nummulite;  for  we  see  tlmt  it  is  mule  up  of  a  number  of 
distinct  Miiiti-ui'd  pieces  of  irregular  form  fjrCMmMbfl  those  of 
O.  Prattii,  tijj.  33),  closely  fitted  together  like  the  cell*  of  the  cuticle 
of  on  apple-leaf,  or  the  portions  of  a  dissected  map.  Between  the 
successive  layers  thus  funned,  emu  in  thin  spaces  m  left,  a*  shown 
in  fig.  20|  uicll  nri-  riiiiiin criUeii  hy  the  adherent  margins  of  the 
pieces  between  which  they  he.  these  space*  arc  not  unfrcmienth. 
occupied,  in  the  Alabama  specimens,  by  an  amorphous  infiltration, 
which  renders  them  opake  by  transmitted  light :  in  tin'  Indian  neoi* 
mens  thev  arc  filled  with  calcareous  mattcriu  *  CrrftaUUM  VtatO]  which 
has  aUo  tumid  it r*  wn;,   [ntO  the  dUDttbm  of  the  central  layer. 

From  the  degree  of  alteration  which  all  these  specimen*  have  un- 
dergone in  the  [BOOBfl  of  fMSMli/ntinn,  I  am  not  able  to  gm  iw  mm 
plete  mi  account  as  I  could  wish  of  the  minuter  features  of  this  struc- 
ture. I  am  inclined  t<>  believe,  however,  that  ilie  Novernl  chum  her* 
of  the  central  layer  communicate  with  each  nther  by  tour  or  more 
perforations  through  each  septum,  which  some  of  my  sections  appear 
to  me  to  display.      I  cannot  trace  in  thin  species  any  appearance  of 

C sages  by  which  the  inhabitants  of  the  chamber*  of  the  Centre] 
it  could  have  communicated  with  the  world  without;  but  I  shall 
presently  describe  two  methods  of  communication  as  discernible  in 
other  species,  and  I  have  little  doubt  that  one  of  them  must  have 

existed   heir. 

The    strurture   of  Grhitoidr*  Mantelli   presents  on    an   enlarged 

scale  all  the  essential  features  of  that  whicn  I  had  previously  made 
out  in  the  (so-called)  Orbitohtes  Prattii  of  Biarilz.  A  section  of 
the  tatter  fossil  taken  parallel  to  the  surface,  almost  always  brings 
into  view  two  distinct  structure*,  ax  shown  En  Aft.  32  s  that  marked 
a,  a,  and  wen  upon  an  enlarged  scale  in  tier.  X\,  bring  evidently  the 
npmsnUtlVB  of  the  external  layers  of  Oroitoides  jlf«/ir>//t ;  whilst 
that   marked  0.6.  ami   seen  as  more   highly  miigiuhcd   in   tig.   3  1, 

reprcHcuts    the    chaud>rre<I    lnver    <if    tin-    lust  -uamrd    -p.rit-.       That 

xuc.h  is  the  true  account  of  it.  is  clearly  indicated  l.y  tlie  nppenrmiecs 
shown  in  vertical  sections  of  these  disks  a  view  of  which,  under  a 
low  magnifying  power,  is  given  m  tig.  3f> ;  whilst  a  small  portion  of 
the  flection,  more  highly  magnified,,  is  shown  in  fig.  .16.  That  both 
structures  should  be  almost  invariably  brought  into  view  by  a  section 
made  parallel  to  the  surface,  is  readily  accounted  for  by  the  circum- 
stance that  the  disks  are  seldom  or  never  flat,  so  that,  as  they  are 
extremely  thin,  a  plane  section  intended  to  pass  through  one  layer 
must  necessarily  in  some  parts  tlftMIM  the  other. 

The  chambered  structure   frequently  present*  considerable  irregu- 
larities, as  seen  at  ti \  fig.  32  ;  I  am  not  sure,  however,  that  these  arc 
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reallj  to  grtat  as  they  seein,*iuce  the  apparent  interruption  of  n  row 
of  chambers  m»y  be  dM  to  ii-%  |»*M*Uie  •bow  or  Mo*  the  plat* 

lection.  In  llir  enlarged  representation  given  in  fig.  31.  it  i* 
shown  that  the  septa  that  divide  the  clumber*  of  the  came  row  are 
ill  reality  double,  like  the  septa  of  the  Nummulitr. 

Whoa  nc  obtain  n  voj  thin  section  of  the  investing  layer* 
Prat tii,  and  submit  it  to  a  sunVientU  Inirh  magnifying  power,  we  ace 
that  each  division  is  penetrated  by  a  number  of  aperture*,  of  nearly 
trie*  Nunc  sire  and  distance  from  rach  other  an  those  of  the  shell  of 
Nurumulite  (fig.  33).    These  aperture*  form  a  couiiimmtfttioii,  I 
fore,  between  the  successive  spaces  that  exist  between  the  owrlj 
layers;   mid  in  (hi*  maimer  the  animal*  iuhahitiug  the  rltainbcrs 
the  medial  plane  may  have  drawn  in  nutriment  from  the  In 

many  of  the  specimens  of  this  fossil  which  I  hare  subjected  to 
imte  examination,  the  aperture*  in  (|ue*tiou  are  nut  visible  ;  in  con- 
sequence, it  would  appear,  of  the  changes  induced  hv  fossilixatsuii. 
Their  apparent  absence  in  the  preceding  specie*,  therefore.  I  -.  | • . 
nil  .i.i-  iuJii  it.  ■  i  Inn  i,  :il  •]•  licieni  -\  :  tad  is  tin  two  ppccii  *  othci 
agree  in  almost  every  other  respect  than  in  their  size  and  in  the  form 
t.i  the  chambers  of  'the  ecntrnl  lajcr,  I  nrn  di*j>o*ed  to  bclictO  that 
the  structure  in  Question  was  common  to  both. 

Among  tin-  Hiarit*  specimen*  of  this  fossil  are  many  which  i 
more  or  lea*  contorted  ;  and  some  of  them  are  twisted  into  an  cphir. 
mal  form.     These  last,  however,  agree  so  precisely  with  the  flatte 

individuals  in  the   characters  of  their   imnwU    itTUCtur*,  wlnNi    tl 
transition  frr>t ii  the  i •■!•  -thcr  acemt  to  In-  rrTeeted  by  so 

intermediate  forms,  that  I  think  that  we  can  acnrceU  regard  them 
specifically  distinct.  \in«ther  specimen  in  Mr.  rVatt's  collect' 
however,  Appears  to  have  had  a  very  dilTcrcut  mode  of  growth ;  for 
instead  of  hemp  a  eircumscrihed  disk,  it  seems  to  have  spread  itself 
irregularly  in  every  direction,  and  to  have  la-en  attached  to  the  sur- 
face  of  rocks,  whose  contour  it  has  followed,  like  tin-  Lcprnlin  or  an* 
other  ineruiting  Zoophyte.  A  sect  inn  of  this,  taken  parallel  to 
surface,  coidd  hardly  be  distinguished  from  that  represented  in  rig. 
32;  hut  theWtJXftl  wet  ion  i  ir_'-  -'l'i  dim  rs  in  ihe  miieh  greafer  mm 
Of  iucrusting  layer*.      This  might  he  regarded  as  merely  an  nnlieiitnri 

of  greater  age  ;  but  the  abseuce  of  definite  sixe  and  form  in  the  spe- 
elDUOl   iii   mieumn  ■UPQOH  sufficient  to  juslify  their  separation  aa  i 
species  distinct  from  the  preceding.      In  neither  ease  do  we  find  a 
very  definite   markings  upon  the  tnrfacr  of  the  fossil,  which  mijj 
serve  as  a  distinctive  character.     The  aspect  of  that  of  Orbitaufa 
Fratlii.  as  seen  with  reflected   light  under  a  low  rnaimilyinir  power 
is  shown*  in   fig.  37.     The  marking*  seem  to  correspond   with 
ilmsioin  shown  under  n  higher  power  in  fig.  33;   and   I  have 
heen  abk  clearly  to  trace  any  large  pnnctationsat  all  similar  to  those 
displayed  In  Hu  group  of  species  I  shall  presently  describe,  though 
I  have  sometimes  suspected  ihcii  cxistCDOOt 

The    ri-M •mblHitce    uf  these    bodies    to    Nummulitcs  is   sonn 

greater  than  that  which  is  shown  by  the  preceding  specimens.   Thi 
in  fig.  18  is  shown  a  section  of  a  small  form  which  I  have  happened 
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to  cut  through  in  examining  a  piece  of  numroulitic  tUMtalaft.  This 
might  he  readily  mistaken  for  a  Nummulite.  upon  a  cursory  c\nnii:in- 
tioa ;  hut  tliat  it  docs  not  belong  to  that,  group  is  obvious  from  the 

want  of  numerical  corre-pondenee  between  the  number  of  investing 
layers  and  thnt  of  the  chambers  in  the  central  plane,  as  well  as  by 
the  want  of  continuity  in  the  investing  layers  themselves.  And  a 
careful  comparison  of  it  with  the  corn-  \nm BU  section  of  tfohito. 
FmiiMffigw  Jft  WaU  ottOY  ih. i'  i!  ;li  I'Vr^  j'ruui  I  line  species  in  uu  other 
important   particular,    than    in    the    larger  relative    «i*e  and  smaller 

number  of  the  chambers  in  the  central  plane. 

Among  the  specimens  obtained  bv  t'upt.  Glint  ami  Oapt.  Vieknry 
from  the  nummuliric  Ifa&fffttOM  of  >Jnnh-AVc$tcrn  India,  and  hitherto 
regarded    a*  Nummulite*,    I    have  obtained  one,  as  already    stated, 

which  I  believe  to  be  identical  with  the  Orbitoides  MmUtU  of  North 
America.  But  besides  this,  I  have  met  with  four  or  five  other  sper. 
which  seem  to  be  clearly  referable  to  the  MM  generic,  type,  although 
aflfefing  in  certain  important  particulars.  A  vertical  section  of  one 
of  the*-,  taken  from  a  specie*  hitherto,  1  believe,  uinlc-ei  iln-il,  ia 
shown  in  fig.  19  ;  and  it  is  there  seen  that  the  central  layer  of  cells 
hears  an  extremely  small  proportion  to  the  entire  thickness,  of  tin 
specimen  (the  edgQ  "if  which  [^  broken  away  at  its  lower  pari),  and 
tlnit  the  investing  layers  present  the  appearance  of  being  traversed 
by  conical  passages,  extODmBg  from  each  surface  towards  the  central 
layer.  These  passages,  being  tilled  up  with  the  opake  matter  of  the 
matrix,  look  darker  than  rln  Rff] -minding  structure  of  the  fossil.  The 
appearance  presented  be  a  vortical  section  of  the  hycojihris  dtApantnn 

of  Sowerby  is  very  nearly  the  same;  and  the  surface  of  this  bodj 
exhibits  large  punctntinus,  which  obviously  mark  the  enlrnnccs  to 
these  passages.  The  structure  of  Lycophm  ephippium  is  the  snmr  -, 
and  it  is  worthy  of  uotice  that  its  peculiarities  had  been  perceived  and 
delineated  hy  Mr.  Sowerby  (Geol.  Trans.  2nd  Scr.  vol.  v,  pi.  J  I 
fig.  16).  who  describes  as  pillars  what  are  in  my  apprehension  nothing 
more  than  the  columns  of  opake  matter  filling  the  perforation*.  In 
fig.  13  is  represented  a  vertical  section,  and  m  fig.  II  a  horizontal 
section  passing  through  the  central  plane,  of  an  undcicribcd  fossil 
from  Sciude,  which  obviously  belongs  to  the  same  genus,  althon.li 
presenting  the  external  aspect  of  a  Nummulite.  Its  diameter  was 
about  an  inch,  and  its  thickness  about  one-fifth  of  an  inch,  line, 
too,  we  observe  the  central  layer  (a,  a)  to  be  extremely  thin  in  com- 
parison with  the  layers  (6.  o)  by  which  it  is  invested  on  either  side ; 
ami  these  do  not  thin  sway  towards  the  edge,  as  we  see  them  to  do 
in  most  other  species,  but  the  outer  portion  of  them  is  prolonged 
from  both  surface?  u\  er  t  he  margin  of  the  disk,  so  as  to  meet  (as  at  c) 
and  completely  inclose  the  cent  rid  layer, — a  peculiarity  which  1  hava 
nowhere  else  seen.  I  think  it  not  improbable  that  this  niav  be  the 
adult  condition  of  some  of  the  smaller  species.  The  superficial  layer* 
are  evidently  traversed,  as  in  the  preceding  case?,  bv  passages  now 
filled  with  opake  matter  (//,  if).  The  cliauiliered  layer,  ns  seen  in 
the  horizontal  Met  ion  (fig.  14,  a,  «),  closely  corresponds  with  that  of 
Orbitoides  Prat/ii  (tig  X2) ;  but  the  investing  lover  is  distinguished 
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t»v  the  dark  spot*  at  the  anjrlc*  of  its  divisions.     These  spot*  arc 
obviously  the  transverse  sections  of  the  passages  already  described. 


b 

ol 

which  are  fillet!  with  opitkc  matter  ;  they  are  much  larger  iu  srctiuiu 
taken  near  tl  aaj  surface,  on  aeooOBl  of  th«  inhiiuhhiih' 

shape  of  thcac  canaU.  Iu  sonic  maftailCM  these  passage*  seem  i.< 
have  been  very  large  and  open,  especially  toward*  the  external  surface, 
aaiaihom  b  Be.  10,  where  they  arc" indicate*!  bl  the  »lnrk  spot*. 

Bui  in  Other  instances  (as  »howu  in  fig.  0,  a,  <t)  thrar  «|ioMarc  « i i- 
vided  by  line*,  which  seem  like  delicate  partitions  dividing  the  rntirr 
canal  into  smaller  passage*.  This  harmonises  will  with  the  idea  that 
each  tsassace  might  hast  given  exit  to  a  fasciculus  of  pseiidoitodia, 
like  that  ■XLtcfa  WC  ban  supposed  to  issue  from  the  passage*  in  Xum- 
mtilite,  nliiili  hear  so  close  a  resemblance  to  those  now  under  eon* 
aidmtioD. 

After  a  careful  survey  of  the  character*  presented  by  the  group  of 
foENtils  I  bate  heen  describing.  1  feel  strongly  inclined  to  the  eoiiclu- 
sion  that  their  ntfinity  is  rather  to  the  Xuimiiulite*  than  to  the  < 
tnlitrs,  nnd  that  tht*  animal*  which  formrd  them  nre  more  likely  to 
Iimm  inin  loicmhtf^i'cthi  i  Bryosoe,  Ecannol  tec  mp  strong  point 
of  real  resemblance  between  Orbitoide*  ami  Orbitolite,  the  ihilerencc 
in  1 1 1 » -  poHttiiin  of  thrir  respective  ehatnbcecd  layers  being;  kept  in  new ; 
OD  the  other  hand,  the  resenihlatiees  between  Orbituhles  am!  Nn 
mul i to  are  very  close  ;  whilst  the  difference*,  are  by  no  menus  so  errwt 
as  those  which  e\iM  miioiig other  members  of  the  singular  group  of 

lorammifcra,  nnd  which  seem  chiefly  to  depend  upon  variations  iu 

i,  nil,'   ,.)   p'Hirnnfifiii 

The  lunuiiinitcrous  character  of  Orbitnidcs  appears  further  to 
indicated  by  the  presence,  iu  all  the  species  1  nste  exauiined 
M-ctions  taken  through  the  centre,  of  the  large  globular  caviM  ti^. 
3$j  ft),  reaenibliii|r  ihnt  which  in  stated  In  M.  D'Orbigny  and  Mr. 
Williamson  to  be  the  ordinary  form  of  the  tir*t  Moment  of  the  For  a- 
niinifera,  whatever  may  be  the  form  which  the  compound  structure 
may  subsequently  present. 

EXPLANATION  OP  THE  FIGURES.  (Platm  III.  to  VIII.) 

Pig.  1.  Transparent  section  of  .YunimuJin/i  hmgata.  nearly  parallel  to  th'  median 
plaMi  |iHMhin|c  at  thr  upper  pari  through  the  margins]  portion,  ami  at 
llirltiw/r  through  ihr  reninl  {Htrtion,  mom  of  thr  Investing  whorls,  and 
showing  the  irregular  form  of  the  pcrfnrntmn^.  which  arc  here  filled 

by  a  aejatafin*  tnfltraHos  •>{  osrboaatc  of  lime.    Magmiini  m  iiuun. 

Fi(T.  2.  Transparent  wet  ion  of  .Vummw/i'n/i  Irrigate,  through  the  median  plaa*. 
showing  portions  of  several  lOOCCBslfa  whorl*  at  n  is  seen  a  luddes  at> 
large-mint  in  the  size  of  the  chambers  ;  and  at  c  i*  seen  n  narrow  wktorl 
Ent«rwa«iag  bstwaaa  tiro  broader  onei,  6  and  (/.  The  rhamrtrrs  are 
niled  by  a  crystalhiir  infiltration  of  carbonate  of  limp,  which.  In  many 

of  thrtn.  hit  a  der|>   tinge  in    I hf   enntro  of  thi*  doitosit,  appsrentlr  Ji 
lived  from  the  presence  of  carhonaceou*  nutter.     Magninrd  lOdiam. 
Fig.  3.  Fragment  nf  S'ummutina  iitru/ntti  obtained  N\  fracture  t  hronp.1i  th 

(dune,  and  Untwine  (hi-  iminnfT  in  whirh  the  marginal  uhorlsarr  c 
tinued  as  investing  layers  over  those  previously  formed,  and  En  w\\ 

the  margins)  ftrpia  »rc  prolonged    between   the»c  layers;    diumng   also 

that  earh  septum  \\  comixtsed  of  two  layers  smb  an  intervening  apace. 
Magnilied  \2  dkain. 
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4.  Fragment  td  SummuHna  t,mi/nla  obtained  by  fracture  iu  ■  direction  per- 
pendicular to  the  median  ulnm-  ;  lhOwln|  the  cfefjolstn,  ,i  m  | 
Clanr,   inirxtrd    bf  HMOMBTO  layers  ahovc   mid  below  ;  4,  *,   t  In 
lAHMU  thi  dmsbMI  •!  BM  iiR-ilial  plane:  c.c,  passages  between  the 
inner  margin  of  tlior  MM  ami  Iftl  Oftti  l   margin  i 
whorl;  rf,  a  chamber  in   the   fourth   ahorl   from   the   margin,    invested 
hx  fuur  layer* ;  e,  i  chamber  in  the  tenth  whorl  from  the  margin,  ni- 
veiled  by  ten  Layer*  ;  /,/  invratiiiK  layer* ;  g,  ff,  spaces  between  these  ; 
A,  A,  Intervening  septa  prolonged  fn>m  the  marginal  septa.     Magnified 
20  diam. 

B     -u|,|.u»nl  nmmal  of  .VuMmbhnd.  *fW  MM.  Joly  and  Irfymcric. 

6.  fragment  of  Kummutina  ftrnpoto,  obtained  by  fracture  through  Ibe  eentral 

plane,  showing  the  doublcnni*  of  the  septa  through  then  PfhoU  I 
anil  thr>  wpnniion  of  the  loo  layer*  at  *,  •»,  to  turronml  the  IrWfrWt- 
tftom ;  show fag  al«o  the  minute  canal*  in  the  wall*  of  the  chambers,  and 
the  opening*  of  tliesc  eaiiul*  into  ihrii  canlim ;  ami  exhibiting  the  con- 
tinuity of  the  marginal  sept*  with  ibOM  nhirh  sfJfNsi  ami  mppurt  the 
ini:  layers.     Magnified  'J I  diam. 

7.  fragment  of    SurnmulUa   Uvif/a/.i,  broken  «o   aa    to  display    a   marginal 

septum  ami  n>  pofovtiODfl ;  a,  n-pium.  marked  with  BhlBN  OtwMt) 
/',  situation  of  principal  passage,  formed  by  the  continence  of  minuter 

aperture*  ;  c.  the  outer  margin  of  th#  invented  whorl.      Magnified  t"»  diam, 

8.  fragment  of  Summidina  brviijuta,  fractured  through  the  median  plane  and 

at  right  angles  with  it,  showing  the  perforations,  s,  a,  Ac,  parsing 
continuously  from  the  surface  to  the  septa :  these  passage*  being  filled 
u|i,  in  tUi  wftfrtBWBj  by  an  infiltration  of  cry»»*lb»*  carbonate  of  lime. 
Magnified  21  diam. 

9.  Transparent  section  of  <Mitoid*$  (from  tin-  same  specimen  aa  figs.  13 

mill  1 1)  through  the  investing  layers,  in  a  direction  parallel  to  the  me- 
dian plan*;  showing  the  vertical  perforation*,  a,  a,  filled  up  with  opak* 
iniilii.iiKin.  mill  diTttUd  6)  delicate  aepta  into  smaller  apertures.  Mag- 
rufii-ii  mi  <ham. 

10.  Transparent  section  of  Orhttoi'fr*  (specie*  unnVicrihcn)  through  the  in- 

\.-.1iiij;  law  r-,  in  ,i  dirrcti  m  jmnillrl  Iu  tin-  median  plane,  (nil  ni'ar  the 
external  surface,  showing  the  largr  spet  tutc->,  /i.u,  of  the  perforations, 
filled  up  with  opuke  infiltration.     Magnified  (>(>  diam. 

11.  Transparent  section  of  Xmwiiulriia  MMM  thaniifli  tin:  investing  Invert, 

in  a  direction  parallel  to  the  median  piano,  showing  the  perforation*, 
a, «.  filled  up  with  opakc  infiltration.     Mngmtlcd  liU  iliaui. 

12.  Transparent  section  of  NnmnnUma  comjiianata,  in  tin-  BUM  direction, 

knowing  trw  perforation*  elongated  into  »litt.  /;,/!,  divided  hy  trim*, 
versc  septa;  and  the  metamorphosis  of  the  tubular  shell  into  an  appa- 
ifutl\  prlvnatic  structure,  <*•.  0,      Majjmil..  I  '.mi  dnuii. 

13.  Tranaparrnt  section  of  Or&itoides  (»|wcic»  undricnbed),  taken  In  a  direc- 

tion vertical  to  the  median  plane ;  showing,  a,  the  ehorabcrcd  layer 
occupying  thai  plane  ;  A, 6,  thick  Investing  layers,  the  prolongations  of 
which  extend  beyond  the  central  layer  and  inclnar  id  murgin,  m  seen 
at  at,  and  thy  vertical  pi-ilomtioni,  il.it,  filled  with  opakc  iniuttaiiou. 
Miigiiilied  lli  diaifi. 

1-1.  Transparent  section  from  the  same  specimen,  taken  throng'  the  median 
plane ;  showing;,  a,  a,  the  median  chambered  layer,  and  b,  6,  the  In  vesting 
UMn  (a  portion  of  which,  more-  highly  magnified,  a  shown  in  fig.  9). 
Magnified  10  mum. 

1&.  Trous|raicnt  section  of  a  portivm  of  SuiumuIum  Irrigafa  in  ■  direction 
per|M?ndictdar  to  the  median  plane  (ft*  in  fig  4  );  ibowuft  «.«,  the  shelly 
Li  mi  -.  ,nt  through  vertically,  exhibiting  their  minutely  tubular  structure ; 
t,  b,  modification  of  that  •tructurt  at  the  margins  of  the  whorlai  r,#, 
the  marginal  chambers;  o\ rf,  the  perforation*  infiltrated  with  trans- 
pnmu  ■  -r>  ktalhiiK  drjmsir.     Magnified  fiO  dlam. 

1  r».  Tran*|iArint  vrtimi  of  Xummutma  Unriyala,  in  a  direction  parallel  to  the 
median  plane,  to  exhibit  the  structure  of  the  ahctl  inclosina;  th«  mar- 
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final  dssttibcn;  a, «,«,  a,  thril-w«ll  of  portion  of ike  (out  chambers  I 

mini  hy  lac  ivpin  *.*-.*.  |>crron«od  by  unite  onsscet,  fife 

of  the  (wrvll.l  vtrtkssl  UbuH  shown  in  Ac-  l&.  and  traverse' 

by  cuili,  r.e,  *hich  open  isto  the  tnttmbrr*  h>  instinct  onlices.  <f,  d, 

sod  terminate  m  the  inliawplal  ip*oe».      Magnified  CO  disss, 

fig.  If,  Traiuparvut  sfsrtwn  of  .VnmmJmm  r«yJiMf«,  in  adircctaao  solacal  i 
the  me.lsan  plane,  showing  tbe  several  investing;  Uym  in  clow  i 

.  with  each  other,  snd  no4  trf«ratfd  by  prolosgstiuna  of  Use  mnr- 
rinnl  crunihrrs,     .Mignifi.-d  0  diam. 

tig.  18.  Transparent  s*ct:on  of  (/roifaaaW  lundcscnbed  species,!.  '"  * 
icrtieil  to  (ho  mwlmn  plane,   pcrweatirs*.  in  ihr  «i;r  .if  it*  ca 
User,  a  close  resemblance  to  tbc  Nmniunlitsc  slrwiur*.     Magnified  20 
limn. 

Fig.  19.  Vertical  section  of  Orliloidet  (un  described  species  from  Scind*).  with  ■ 
thin  chambered  layer.  *.#.  ami  tdc  vertical  cWimIi  (fclie-' 

opaku  infiltration  i  of  uti  j»-ml  >.i*c.      Magnincd  0  diisti. 
Qf,  2".  Vertical  section  of  QrAitoutea  M**trUi.  .bowing  tbe  chambered  layer. 
«,  n,  occupying  the  median  plane,  and  tbe  insetting  layer*,  A, ».  ab 

and  helnw         Muniifirvl  fit)  dinm. 

II.  s,  i  lion  of  OrtiUmlM  ManttUi  through  the  median  pine,  shoving  the 
form  of  tbe  cell*  of  the  chambered  layer,  partly  flUed  by  raJcaxeuu 
trmtton.     Magnified  30  diam. 
!.  Section  xA  OrbSUtdm  tuudrncrihed  specie*  from  Burnt;    in  a  dircetic 

leriical  lu  ibe  median  plane.     Magaiaed  30  diam. 
'•.  Section  of  OrUtotitei  cvrnfilmmt*  through  the  median  plane.    Magnifi 
M  diam. 

Fig.  '2i.    nssMSQCj   of  Mnryinopcrrti  i  Orbit  olittt,   recti  I    Auttrstian    specie*,    node 
■cribed)  through  the  median  plane,  but  pawing  through  the  more  super- 
ficial portion  Ml  last  BnUgtO,  -t  «,a,o.     Magnified  10  diam. 

Fig*.  25.  Portion  of  the  same,  taken  Mar  a. a,  anil  showing  tlir  form  oo*  the  cells 
near  the  surface.     Magnified  GO  diam. 

Pig.  tO.  ronton  of  tbc  same,  taken  near  the  centre,  and  *ho*lng  the  form  of  X 

cell"  nearer  the  median  plane.     Magnified  60  diam. 

-T-  Vriiii'al  ttenjOD  "1  the  affflC,  showing  tbe  single  layer,  e.a.  of  aupcrtlcial 

chambers  on  each  surface,  aud  the  structure  of  the  intervening  portion. 

A,  6,  of  the  disk.     Magnified  6ft  diatn. 

Fig.  •$.  Thin  slid  from  tin-  wlgi:  of  ihe  disk,  sboning  the  porea  opening  on  I 
niftrtMii.     Mn/i.iiir.l  90   lism. 

Fig.  29.  Ponton  of  the  surface  of  the  tame,  viewed  at  an  opake  object,  showia 
ili.   .upntuinl  <liiiinbcr»,  sum*  of  tbem   closed  in,  other*  laid  open  r 

the  fcbrsnJOf]  of  stttb  coitrinK.    Magniacd  60  diam. 
fig.  50.  Tortion  of  the  surface  of  Orbttolites  complanatt,  viewed  as  an  opake  oil 

jfet,  daVsrfag  tho  supertleial  chambers,  clostd  in  ot  die  low**  jart  of  tl 

ngurc,  lai'I  OpOd  by  shrasiun  at  the  upper  part.     Magnified  60  diam. 
Fig.  31.  Portion  of  the  surface  of  the  chambered  layer  of  tMittulde*  Ju***r> 

sbouing  the  chnmliers  covered  in  and  a  few  Uld  open.     The  invest] 

latere  hive  here  Isrcn  rttim-rd  .'ill  diam. 

Pig.  32.  TratnpairuL  »rrinni  >•(  QrHlokim  J'rufiii,  pataalBg  Amifh  ihc  Btcdatj 

pint ;  n,a,  tin*  InrnstUg  Uracil  a,  portions  of  the  mrdiaii  chamh 

layer,  showing  at  b'  a  very  irregular ammgeiucnl  of  the  chambers. 

.in.'  d  II  dSatn. 
rig.  3;i-   roitiun  of  li^'.  ;i^.«,  more  highly  iiiaguified,  showing  I  lie  form  irf  th«< 

of  the  mooting  lajcrs,  and  tbc  pcrtoration  of  the  shelly  substance  1 

miniiti'  titltuli.      MAgnilleH  I'.l'l  diam. 

Y\%.  34.  Poiiion  of  fiv-  S&aV,  non  bathl]  mitnhltd, tuffffinr  tbe  form  uf  the  i 

of  the  cIihiii1k*il'(J  I.o-.-i.      Mugiufied  00  diain. 
\y  Vertical  section  of  the  entire  disk  of  Orbit mdtt  I'rat/u.  showing 
meilian  clmnibrrfd  I.i\it,  mid   the  investing  layers  above  and   baa 
at  a  U  sccu  ihc  largo  globular  ceil  in  which  the  clumber*  of  Puratmn 

fcra  always  teen  to  commence.    Mngmiied  1 0  di.im. 
Portion  cd  tbe  same  aection  more  eularged,  ihowing  the  chambered  lay 
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a.m.  in  the  nirdian    plane,  and    ilir    mveUing  layer*.  A. ft,  *1kiw>  &ihI 
b*low,  Kl  dUu>. 

Hg.  37.  nOrtfOQ  u(  I  lie  WOfftCi  of  OrbittititeM  Pntttli,  vlt*tcd  *«  4"  upiilr  cilijecl, 
ihowtaf  the  Absence  of  any  (Infinite  IfttflcatloiU  Of  Mill  OK  chamber*. 
Magmacd  30  cliani. 


May  16,  1849. 
C  Bngot  Lane,  Esq.,  C.E.,  was  elected  a  Fellow  of  the  SodrtjT, 
The  following  communications  wore  read  :-*- 


1.  O/i  ww#  Tertiary  Beds  in  Ike  Island  ok  San  Domivoo  :  fr\ 
flfbta  h\i  J.  9,  IIkmkkh,  Bwn  wUh  Remark*  on  the  Fo$sih> 
.1    Cuuiiih   Mooittt,  Esq.,  Scc.G.S. 

In  the  north-eastern  purl  of  the  island  of  Snu  Domingo,  at  an  nvcrngc 
li  i.  .if  iilhitit  'Mi  nnli  a  from  the  aeo,  runs  u  ran^ro  of  mountains 
with  nn  east  and  west  direction,  consisting  at'  mica  schist,      lictween 

■tttnagi  tad  tin  DOrtfaanBttinateDflifsteEtian  formation  occur*, 

bemg  about  30  mile?*  broad,  anil  at  least  MHJ  tnilei  in  length  from  riut 

to  west.  It  i*  8llHimt<lll  byttVi-rnl  mn.,  tin-  |n  ncijMi)  i. f  which  is 
tin'  Yiujui,  on  which  stands  tin*  town  of  Sun  Jngo,  dUtant    from  the 

sea  about  20  miles,  and  elevated  more  than  "2000  feet  above  it.  The 
rivers  have  cut  narrow  channels  through  the  strata,  which  arc  thus 
exposed  in  perpendicular  cliff*  often  200  feet  high.  These  cliffs  nctf 
the  bottom  consist  of  u  bluish  Hnndy  shale,  whence  Mr.  Heniker  ex- 
tracted tile  greater  part  of*  the  fossil*  shortly  to  he  mentioned.  Higher 
up  the  beds  become  more  argillaceous,  and  contain  but  few  shell*. 
with  some  corals.  This  formation  is  overbid  conformably  hv  tufn- 
OOOvV  hracvtoiic,  which  has  suffered  umeh  denudation,  nod  forms  a 
low  range  of  arid  hills,  about  600  CM  high,  resembling  chalk  downs 
in  their  rounded  outline,  and  scantily  00VI  nd  '■■      ■  b  vegcta- 

tion.  At  the  fbOt  rf  these  lulls,  in  loose  land  entering  the  shelly 
dCpOaSUb  Mr.  Ilenikei  found  fifth  t-ft'  teeth.  These  formations  din 
gently  to  tbe  \  .  N  .  \\  ..  ind  intermediate  between  them  and  the  *cn  a 
red  sandstone  is  found,  dipping  also  to  the  .WW.,  hut  at  a  much 
more  considerable  angle.  Mr.  Heniker  baa  not  been  able  to  ascer- 
tain its  relation  ft)  the  limestone  ami  shiite,  Imt  he  WMpffOU  it  to  be 
older.  No  organic  remain*  IN  found  io  it.  From  the  thilei  UM  the 
sand  which  caps  them  Mr.  Heniker  procured  the  following  fossils: 
— fishc*'  teeth,  u  crab,  B4  BpMM  of  tnollusca,  an  cchuioderm,  18  ape- 
cia  of  coral,  numerous  fonimiiiifcra,  dicotyledonous  wood. 

Sir  1'hilip  Egcrton,  who  obligingly  examined  the  fishes'  teeth  lor 
me,  states  that,  they  belong  to  the  Carcharodon  mtrguladon,  Agassi/., 
bund  in  the  cmg.'thc  Malta  beds,  the  iniocene  formations  of  Ame- 

iii  ii.  \c. 

The  Com  Is  bine  been  laid  In-fore  Mr.  Lonsdale,  who  has  not  had 
time  to  examine  tlu-iii  in  deiml :  he  however  informs  me  that  they 
belong  to  18  specie*;  some  of  them,  apparently  taken  from  a  super- 
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ficial  or  Ycjprlabli-  soil,  hnve  a  more  recent  aspect  than  others  «1 
nre  bond  LB  "  lUlt-fdoimd  mdt  MM  of  them  were  referable  to 
-mI  corals  of  America  known  to  Mr.  Loiiwlalc. 
TLi   ICluiin.].  rm  is  a  ftcutclla  closely  allied  to,  if  not  identical  with, 

a  recent  .specie*. 

Mr.  Uorrif,  vho   kindh  examined   the  r'oramiiufcrn,  informs  me 
that  four  arc  UU-ntical  witli  the  following  known  species:— 

Xodovaria  raphaniitrum    ...  Fo**il  »i  Milu,  Ac. 

affinih     FomiI  at  Vienna. 

RoliutuiA  rullrau Recent,  ami  fossil  at  Vienna,  Sienni,  &«. 

Kosaluia  Ueccani Recent,  and  fowl  at  Bonlrmx. 

<  h tiers  belong  to  the  genera  Tejclutantr,  Itentatina*  &c. 

Tin   MnlliiK'*  were  compared  hv  Mr.  (5.  H.  Sowerbjf  anil  my*elf 
with  such  recent    and   tertiary  shell*  n«  we  could  get  aece*»  to,  more 

DEpwhHj  with  the  rich  coUeetum  of  American  tertiary  shell*  in  the 
possession  of  Sir  Charles  Lyell,  who  most  kindly  permuted  us  to  co»- 
miI'  hi*  nm -.i  uiii.  The  result  wa*  a*  follow*.  Oinittiiig  such  a*  nrc 
(oo  1 1 1 . - ..  rfeol  foi  ipeeJfla  detertniitttioDj  the  shells  are  referable  to  77 
•|Kt  ii-*,  belonging  to  the  following  gcucraj— 


N*..  M  Spain. 

Cam  9 

Oliv* 1 

Cnm ■  1 

Msrginnlla    1 

Vohaa a 

Mitra    * 

Columella   3 

Ten-lira      3 

Nasaa    1 

rhoa 1 

Cassia   1 

Cauidarla 1 

QsMk  l 

Si  rmiiinj*  ,,,,, .,...,,...,    4 

Tricon  1 

Typhi* 1 

Mure*  1 

Pyrula 1 

Fuioa    2 

rWiolaria    2 

f 'miL-rlluri«    1 


Turbindlus 
I'lciirutama 

(  • .nil ii i.i ii      ... 

Suluiium  

I'ctalneoachus 

Natiea  

Ilulla     


No.  of  Speck*. 


•  ■  ■ i 


Venaa  . ... 

Trll.aa  

I.uriiiil 

CardiuiD   

Chama 

Area 

Feclen 

Peelaaeulua 

Ofttrra 

Spondylus  .  .... 


— 17 
77 


Of  these  Mr.  G.  B.  Sowcrby  consider*  13  to  be  identical  with  ex- 
isting Bpeeieoi   while  with  reopeet  to  two  more  lie  entertains  some 

doubt.     Thr  following  is  the  list: — 


Oliva  iiit.|iiiIi;lA.  him.    (var.)... 

Col  umbel  la  mcrcatoha  

Niius  itn-nwsaU  (var.)    

i'iio»  Temcwnbi  *'»i  v»r.  ... 

5.  Thton  feraoralis 

TiirhinrlUia  ovoiilru* 

Caiice.lluria  reticulata  (var.)  ,., 

>  alien  sulcata •■ 

Hulls  striata.  Lam 

10.  Venus  puerpera,  Linn, 


Hah.  Waal  Indira. 
,,  Weat  Indies. 
„      llrit.  mii)  MrilititfT. 

„  Const  of  VeraKua.  Pacific. 

Weil  Indies. 

„  W«t  Indies. 

„  Went  linliov 

„  West  Indie*. 

,.  West  Indies, 

■  Indian  ac«. 


B  1''-]  MOORK  ON  TERTIARY   DCDB  IN  SAN    DOMINKO.  -i  I 

l.iic'ina  ncnsylvaiitcn,  fjim.    ...  llah.  Wnt  Indies 

tigcrrina .,      Wot  Indie*. 

13.  C turn*  ati-iucUa H     Vfeat  Indies. 

TtUlnl  r|ihi|i:uuin  1    Indian  seas. 

OtirffA  Virgiuica?  ...  „     CoatU  of  America. 

Of  thcje  13  reccut  shells,  5  have  been  found  fossil  in  the  following 

localities : — 

Nassa  inenwuta    Rnrdraux,  Out,  Cor.  Craf>  Sul>. Apennines) 

Sicily, 

Jlullu  striata,  Lam.    Montpelhcr.  i'erplgnau. 

Chaina  arcinclla Miocene  beds  of  United  States. 

Lucina  [»cn»vlvaatai,  lam.  ...  MioccnS  of  Hednwiu. 

tigcrriiia    bordeaux,,  Sub-Apcmiitica,  Ac. 

The  Urge  Guinea  Viet/mica  is  also  found  fossil  nt  Bordeaux,  and  hi 
AiiM'iiwui  mtoOflH  beds. 

Of  tin-  reminder,  two  are  closely  allied  to  Vlrurotoma  olAonga,  of 

the  Bordeaux  and  Tourainc  beds,  m\<lP.  vultirr,ihi,  of  the  Sub-  \pcu 
nines.     Au  Ouiscia  and  n  Turbiucllus  are  not  to  be  distinguished,  by 
the  engraving*  or  descriptions,  from  O.  hnrmila  and  T.  il'ihoni  of 
Conrad,  in  the  upper  eocene  oft  lie  Mississippi;  and  ruiOstrrca  is  iden- 
tical with  Q,  mllifera  of  the  Paris  basin  and  the  Brussels  beds. 

Mr.  fioweity  has  favoured  DU  with  descriptions  of  A 9,  which  lie 
eou-idcTx  iit-w  ,  llii-.-c  an-  appended  to  iliis  notice,  and  in  fact  form 
the  more  important  iinrt  of  it.  Shells  of  the  following  genera  llftO 
occur,  but  not  sufficiently  preserved  for  specific  determination  :— 
ftturex.  Tumte/Ut.  Turbo,  Fastthea,  Ktasou,  Ventatium,  L'yt/ttrreea, 

Cart/him,   Pintitt,    Lif/ir>i/t>ni%$6. 

Of  the  new  aperies  there  is  erne  whieh  ealN  for  n  remark.     Mr.  Lea* 

has  formed  n  now  genus  Prtalwuiirhii*t  for  a  shell,  found  in  the 
mioceiie  beds  ol  [Vtcrsburgh,  Virginia,  which  resembles  a  Venue-tun 
in  general  chnrncter*,  hut  differs  from  it  in  linviug  two  interna]  rnised 
plaits  or  band*  running  spirally  "long  (lie  columella,  like  tliose  of  a 
Volute.  In  the  young  state  of  the  shell  these  bands  cither  do  not 
exist  or  are  very  faint,  and  they  also  seldom  continue  to  the  mouth. 
Finding  ft  Shell  with  these  characters  auioug  the  San  Domingo  lbs- 
ails,  I  wjim  curious  to  lenru  whether  any  known  *  hells  described  as 
Vermeti  might  uot  also  possess  them,  although,  for  want  of  a  fracture 
in  tlu:  more  central  parts,  it  had  not  been  observed.  I  accordingly 
reunified  all  the  vennetiforui  shells  1  could  find,  and  satisfied  my- 
self that  the  following  thru-  well-known  sheila  also  have  this  charac- 
ter, and  are  therefore  true  lVinlomnchi: — 

Vermetm  •nheaneellatnt     ...   Fossil  in  Tourainr,  IWdesux. 

— —  in  tort  in „        Horde*!!  i  ?  Piacci^  Crag. 

glomerulus  (ISroccUl)...         „        ISorucaut,  Sienna,  Zontc. 

1  have  not  found  one  species  among  recent  Vermeti  t,  nor  in  for- 

•  Trans.  Amor.  Phil.  Soc.  roL  \\.  v-  229. 

t  Vtrmetus  tudcanctUatu*  and  V.  glomeralut  arc  enumerated  by  Dr.  Philippi  as 
recent  and  fossil  In  Sicily.  Through  tho  kjndnot*  of  Mr.  I  Unity  I  haw  noon  np«. 
ciment  of  each  of  the  recrnt  ahell»,  which  In    hml  rccem-d  from  Dr.  r'lulippi : 
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marious  older  lhan  thoeeof  Totiraine  <.r  DorfwUPt.     Tlnia,  01  | 
described  including  Mr.  LflaVl  I'ctfilorxmrku*  srufpturdtux, 

three  in  confined  to  mioccne  beds,  and  the  fourtli  oocuri  in  b 
mioccne  uiid  older  pliocene  formations.    Sum*  pruhabilit  v  hence  arisw 

thai  rin  S:in  Domngo  btdi  wWd ton  lb  -  Bftn  *[it"cie*areaIao 

to  lie  referred  to  the  middle  tertiary  epoch. 

In  IpCClditing  upon  the  age  of  tin  ■«•  depodt*,  tin*  fir-t  fj  notion  «, 
whether  nil  their  organic  contents  belong  to  the  tame  formal 

L'oou  thifl  point  tho  evidence  of  Mr.  Henikcr.  though  not  a  practiced 
field-geologist,  deserve*  great  weight.     He  inform*  in.  ilmi 
the  fossil*  were  rollit'tril  t'n.  fi  rent  localities,  l>v  fiirthcgrmtcr 

number  were  procured  by  himself  from  one  sxiot,  and  t to:  rcimiindci 
from  beds  apparent!)  in  the  some  stratigraphicid  jKwitioo  ;  so  that  he 
entertains  little  doubt  on  this  head.     As  some  corrolioration  of  I 
\irw,  I  niHv  -ijiti-.  tluit  fin-  matrix  tu  which  the  fossils  weiv  inibc  I 
appeared  to  me  of  only  two  Linds,  and  different  specimens  of  the  i 


I'usmI  were  i'rvc|ucntly  incruatcd  with  eadi. 

\--iiiimm-:  ilietvfnri'  ibi*  t-*  »».-  true,  we  have  *  deposit  conht 
77  specie*  Of  M"Ilnsca,  of  which  13  are  unquestionably  recent,  in.  I 
'2  doubtful.  Excluding  the  doubtful,  the  proportion  of  13  to  76 
is  exactly  17J  |»er  cent.;  and  should  ttie  2  doubtful  Iterator  be 
i<h  -untied  with  rceeut  shells,  the  proportion  of  15  to  77  is  ID  J  per 
cent 

It  is  obvious  that  this  formation  is  of  quite  a  different  order  from 

the  liissd  beds  in  bnrbadocs  und  Autigun.  fiery  species  in  winch  imiOW 
found  li\iiii  in  tin-  adjoining  sen*.  Niitlii  i  lm\e  I  been  *blr  t«  ideu- 
fity  one  sliell  with    tlnm-  from  the  older  terti/iry  rock  in    Harlndoe*. 

daaaibed  by  Sir  It.  Sehomburgk,  or  those  from  Jamaica  in  the  So- 
dflVf*a  eullretimi.     If  we  lake  as  our  guide  the  law  of  the  proportion 
Of  recent  tu  extinct  forms,  the  ratio  of  I  7  <ir  20  pel  cent,  would  P 
tin-  fi.iriii.'iiinii  to  I  In- iiikmvir*  period  of  Europe  !  ami  the  fact*  tlwit  all 

tin-  l-'oranihufem  and  Mollusca  which  have  been  identified  with  known 
hfjil  form?  occur  in  bed*  of  thai  liigh  niiti'|uitv,  and  perhaps  in  one 
or  two  eases  older, — the  presence  -if  a  genus  of  shell  Of  which  no 
fini-  li.i-   I  "'mi  found   in    hedi  iddci  than  I  he    \  nierirmi    mioccne  -i 

newer  than  the  Suh-Apeuninc*, — tin enrreuce  of  the  teeth  of  the 

great  Carcharodon,  considered  by  Agaasiz  as  very  characteristic  of 

i;ii.t<eur  formation*, — together  mill  the  jfrncnil  UtOlllljIailUP  iml  the 
close  Hiialogy  of  some  ut  the  fossils  to  those  of  Touraine  and  Bor- 
deaux,— nil  seem  connrmatnrv  of  thin  view. 

It  may  seem  remarkable  tnut  there  is  no  greater  specific  resem- 
blance between  these  shells  and  those  from  the  mioceue  beds  of  the 
United  Srat*  v.  Hut  when  it  is  remembered  that  the  most  southern 
mioccne  deports  of  America  are  in  lat.  33°,  while  those  of  San  Do- 

rninjzo  arc  in  Int.  I9\  a  difference  equal  to  that  between  Rome  and 
Edinburgh,  this  will  sawelj  bmdldati  the  conclusion. 

neither  of  theai  lias  plans  on  the  columella;  and  as  it  is  impouiMc  to  douht  the 
accuraey  of  thai  gentleman's  identification  of  the  recent  shell*  with  the  Sicilian 
fowiU,  1  cannot  hut  »u*prrt  that  thc«<:  Sicilian  ihcIU  arc  <li»tntct  from  th«-ir  two 
tynonym*  In  the  ToUtllt,  BOfdtUI,  aim!  PSlMUl  hads. 
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Mr.  Geond*  ho*  lately  described  *  formation  in  Si  ml  1 1  I  \«roliun, 
iu  the  hlnfi  rf  the-  Mississippi,  which  in  distinctly  newrr  than  tin- 
M  bfdl  of  Claiborne.  Out  of  177  shell*,  it  contains  only  two 
winch  art  common  to  it  mitt  the  .subjacent  eocene,  uhdc  not  a  Mn_rlr 
specie*  is  identical  witli  existing  forms.  In  the  bomi  i**rt  of  it  arc 
found  the  teeth  of  flu  CcrcAarodon  wagu&odtm*  to  this  flnmallnii 
Mr,  Conrad  lias  provisionally  rim  in  till  name  of  upper  eocene  Two 
nl' ill..  -belli  :ire  und  itaflUahibktbl  ihi  ireu^niMUirsaiid  ii<  -cri]«t i<wi-( 
from  two  of  the  Sun  Domingo  shells,  and  a  great  many  an*  closely 
allied.      Should   it  MOn  on   further  examination   that  the  Sun  Do- 

mingo  beds  arc  referable  to  two  formations,  the  recent  species  being 
principally  confined  to  the  upper  ami  the  extinct  to  tin-  lower.  1  think 
it  probnhle  that  the  lower  would  be  found  nearly  related  to  those 
so-mlled  ODpa  ttOOBBi  bedl  t"  Snufli  Carolina. 

Then*  is  n  ehnractrr  attached  to  a  portion  of  this  eollectinn  whu  h 
is  too  remarkable  to  leave  unnoticed.  Mr.  Sowerby  was  much  struck 
with  tin-  IttCmblanCe Of  ISaCrj Of  the  shells  to  recent  species  inhabiting 
ihr  seas  of  China,  Australia,  and  cm.ii  tin  i  nasi  of  America; 

a  resemblance  so  close,  that  tliat  naturalist  hesitated  before  pronoun- 
I  ing  them  i"  be  distinct  .  whilst  he  identifier  without  any  doubt  two 
of  tin-  shells  with  the  recent  FimM  purrpcra  (Iim.)  of  the  Iiulinii 
Ocean,  and  the  Pho*  FmgUtMU  which  was  dredged  up  iu  the  Bay 

of  Vcnurutt  bv  Mr.  Hinds,  during  the  Voyage  of  tin   Sulphur.       It  is 

certainly  nuiar  knhle  to  find  a  shell  living  iu  the  same  latitude  with 
its  fossil  analogue,  ami  separated  from  it  only  by  a  narrow  isthmus, 
when  it  is  recollected  upon  what  grounds  the  high  rinti«piit\  of  the 

drrwion  of  the  Atlantic  mid  Pane  Oceans  hit"  di.-tiurt  faunas  has 
been  establikhed.  M  [)'Orhigu>  has  tfhown  rhnt  the  terfiary  beds 
which  Hnnk  the  two  sides  of  the  Cordillera*  do  not  contain  one  juries 
in  eonimou.  Mr.  Conrad  has  lately  published  a  list  of  all  the  recent 
shells  known  to  iiiiu  which  lire  found  in  the  American  mioceue,  <1'J  in 

iiMiitlcr,    vhicli    without,    mi    r\tvptifiii    iirt     Athinti<-    j-jM-eie*.        Sir   C 

l.vell  has  shown  that  most  of  the  recent  shells  found  iu  the  rnio© 
ol  the  United  States  arc  confined  to  the  western  shores  of  the  At- 
lanta*. To  this  there  is  one  exception,  the  Ctityjttraa  rostatu,  which 
M  famd  In  ing  at  Valparaiso  and  fossil  hi  American  mioccne  beds. 
It  must  be  remembered  that  M.  D'Orliigny's  conclusions  are  formed 
from  shells  derived  from  latitudes  31°  to  40°  S. ;  and  the  most 
southern  of  the  North  American  niiocene  bed*  are  in  lat.  33u  N 
so  that  a  channel  or  sound  may  hate  existed  iu  the  equatorial  parts 
during  some  portion  of  the  tertiary  period,  by  which  some  few  of  the 
tropical  shells  may  have  migrated  from  the  one  ocean  tn  tin-  other, 
while  those  Bring  30°  to  the  north  or  south  of  the  line  would  be  as 
rtti  i'!u:l!!\  minted  as  those  nctually  living  in  the  two  oceans  .ill' 
north  of  the  Straits  of  Magellan.  It  should  be  borne  in  mind  that 
the  !-i limn,  of  Manama  is  not  merely  narrow,  but  low  land  :  the  BOB- 
tiuuity  of  the  Andes  (I  quote  Mr.  Hinds'  words)  is  here  quite  broken  ; 
and  instead  of  the  table  land  north  of  Nicaragua  of  the  height  of  h>o<i 

•  American  Journal  of  Science,  1846,  New  Series,  i. 


4\  PROCEEDINGS  OF  THE  GKOI. MM "Al.  SOCIETY.       [May    1*>. 

I'.it.  Qf  tin-  podci  pfthi   Infa  to  the  south  reaching  to  11,000  fret, 
the   1-ihtnus  nowhere  attaint  IU0O.  thai    i-,    ooe-nalf  tin-   bed 
through  winch  these  bed*  of  San  DommiM  haw  been  elevated  uM 
rlicii  ocpoaitiot). 

It  i*  h>  bt  hoped  rlmt  Mr,  BcoOCff,  to  whom  we  are  indebted  for 
this  interesting  collection,  will  euutiuufl  his  researches,  and  clear  up 
the  doubt  which  1  hav  n-imired  to  suggest,  whether  these  fowls 
belong  to  the  same  or  to  two  formation*  of  different  geological  age. 


Descriptions  of  new  Specie*  of  Fotoit  ShetUJbmd  by  J.  B.  iIkmkbk, 
K*t*j.      By  Mr.  Gkorob  IS.  Sowkriy. 

Com?s  Uaytenms. 

Testa  ohlonRo.turhiaata.  conica.  lirvii.  cnHiucula,  *pirf  lubproducta,  spiral  ifcrr 
itriatn,  infractUm*  priori*  tubCOrOBBtfe,  ultniu  marginc  pottiOQ  rftBllrmiP  sa- 

gul»*o,  ui  IwjqU  btriato;    apcrturi  ainpla,  poaltcc  iMluiidato-ctiiirgiliuta;    canali 

tubrefleio. 

A  Tnrtablt  ,  nt  the  same  time  it  cAimot  he  confounded  with 

any  known  species. 

CONUKKYMMIITIIICVK.        I'l..   IX.  fig.  1. 

Tata  tiirbimta,  rraaiiiwula,  breviusetila,  ifrannloia,  ipirfi  breri,  ■pintliter  striata, 
anfrnctutim  marginilius  angulutu  ;  ultimo  aifrnctu  Nflb  nuguati*,  pturibiii.ole- 
vatii,  grinMla,  taienbus  npialitmft,  caiiib  nubproducto,  levin  r  rrflni>. 

A  beautiful  small  Couc,  having  the  lait  volution  covered  with  j,Tn- 
unhir  zones. 

CoNIS  STEWOBTOMA. 
Teita  turbinaii,  regularis,  craua,  lirvignu,  spin",  nifiliorri.  ^lbariiminsta,  lineU 

inciriuruti    olimlcli*  aulutu  ron>pirui»  ;    aiifrnclilmt  priini*  levitr.r  aulimronatio, 

ultimo  (xixtice  KiiKuUto.  mediane  c.t  an  lice  tramventim  liralo,  liri*  tiibtlisUnti. 
bust  subproiuinulu ;  apertur,»  angusta,  labii  externi  liuu  postico  tungno. 

BomilhftUc  for  the  narrowness  of  its  mouth  nnrl  the  great  size  of  the 

|H>iteiior  nun*  iif  the  uiitri  lip,  .i-  <-\  jil-  nenl  \,\   ilie  lines  OfgTOWthOO 

till'     i   j.JIC 

Con  us  pi.iviMRATua. 

Ti**to  rurbmtta.  cim»m,  IranHvi-raim  anlrala,  apiril  l>rm-it*r  arnminatJi,  lapri.  tnh. 
itriati ;  atifrartu  ultima  lirik  clcvatik,  uuiiirimu,  coufcrtU,  *upi:rnr  pUtiii 
clucto;  Lnierilitiit  loiigUudiiiaJlici  tcncrrtmc  atrial!*. 

About  twenty  prominent,  flat-topped  ridges  may  bo  counted  on  the 
hut  volution. 

CoNUK    MAftUlNATL'S. 

Teita  tuhturtiinntN,  iitrin<|u«  itiWipinliv,  tulcata,  »pir.»  conic.*,  ■  nbaruminiti,  an- 
fracuiuiii  marginibiu  pf oiuinulis ;  anfraetu  ultima  transvcniui  cuntrllato,  costrt* 
Us  10  acutangulls. 

Dec-ply  grooved  externally,  ami   having  the  edge  of  the  volutions 
compoMihg  the  spire  rather  prominent. 


18-19.] 


MOORE   ON  TEKTMIH    BIDS  IS  S.\N    POMINliO 


45 


Tnata  turbinate.  mbpflVbrvrfa,  rrauiu<iriila,  In-vit,  «piril  stltvata.  apiralieitr  striata, 
anfroctibus  prnim  lubcoroaatis.,  rnargiaibus  juhclcvati*.  ultimo  onfractu  posliee 
subvcutncoso,  amice  strlato,  suits  granosls,  HraUMbcuribOft 

This  is  a  somewhat  variable  tpedtth  particularly  in  the  elevation  of 

tllP     HJ 

Cosrxn  lOLnr 

T«W  turbinate,  donira,  era***,  hrm,  «pirn  aubpruriticta1,  Lwi.  atifMrtimm  marifi- 
mliui  rotuudato-clcvalia;  anfractu  ultimo  tthato,  alriis  paurit,  subobsoletls, 
oaaall  redo. 

Tlii*  ftwail  ll  rnnarkuble  for  redlining  some  tract*  of  it.*  living 
ruliniM.  the  spin?  i*  marked  with  light  nntty-hrown  dashes,  and  there 
arc  three  rows  of  spots  of  the  same  colour  on  the  last  volution. 

Co.NU»  CATKKATUS.        Pl.  IX.    fig.  *. 

Tl  ilu  uMungtMuiliitindi,  spiin  MOiThQIIj  ttiUClunato.  aiifrni'tibus  eatiulieululU,  ul- 
timo onfractu  ljtvi,  antlce  obsolete  sulcata,  Itris  nonnullii  granons,  sulci*  alter* 
riantibus,  grama  paucia,  parm,  diataiitilini. 

CONUfl  CONSOBRtNIS. 

Testa  oblongo-turhiniiU.  rnusiiiscula,  granulosa,  ipiril  conica,  clcvata,  coronitii, 
aplraliirr  xtriuta.  ultimo  anfraclu  xouia  clevatis,  migutih  jilnrin.it  granoaia,  ca- 
nal! lllb|  1  uducl  n, 

Also  a  variable  IpMUfl  ;  in  one  specimen  the  granosc  rones  only 
cover  half  the  shell.     It  hear*  same  resemblance  to  Conux  m/inm/II. 

Ouw   ( -YI.IMIItirA. 

TeaU  luhcyliiiilriet,  nflrt  bn-\i.  rrluati,  luMi  nihimelliris  dcntibus  Talidis,  obtu- 
■iusculu,  colli  unibilicali  dcntibua  net  ad  svptcai  clongatin,  quorum  altcro  brcvi. 

ClfUU  Hknikkki.     I'i-.  IX.  tig.  II. 
Testa  olamts,  ve ntrivraa,  inflow,  tovii,  tatO  pouice  ii-rrguUriter  tubcrculifero, 

Utmbtia,  pnecipue  sinistra,  obsolete  s*rauu»is  ;  cxtmmUtiliiiA,  pontic;!  bevvls* 
aiiuji.  antic  is  lubproduct*,  apcrtura  anjrmtu,  raargiaibus  dcatstia,  dculihua  pan- 
els, magma,  rotuiidniio,  raiiali  brrvinimo,  rrtlr-.... 

This  species  heart  a  general  resemblance  to  Ci/prtra  Mv,i  inui  seve* 
ral  others,  which  occasionally  have  irrrgnlnr  Ulberdoi  OD  1  he  poste- 
rior part  of  the  back  ;  ii  mil  however  be  easily  distinguished  from 
all  such  by  the  dentition  of  both  edges  of  the  aperture,  the  leeth  in 
thU  species,  though  not  numerous,  being  large  aud  prominent. 

M  \R(JI\KM.A  roviriin\iis. 

Testa  obloneo-ovata,  antiee  aeamlnatinr,  spirfi  lirvslealmi.  suhmueronalA,  apcrturu 
rcctiuocuM,  anguala,  labii  rttrrni  niarjcinc  inftVao,  lato,  craato,  dctircsso,  ad  tpf* 

r«'iii  COBllDaOi  raartpne  knterno  crcnulato:  luliio  cnluiunUnri  auiirr  nirriMtO. 
miprs  anfrarlinn  ultimma  entenso,  plicis  qnfttunr.  prommiili*.  «li.t*rtil»u*,  <iu«. 
bus  tntkis  dongatis,  obliqub,  parnllelis.  anticA  latus  alterum  ccnatii  formauir, 
»iii'-jtrtiiiltiiiii"i  mlaill  pmuilrliL,  j hi* lira  truiuvcna. 

This  sjiccics  comes  nearest  to  Muryinetltt  Amygdala  of  Kicner ,  it 
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ilitfrrs  from  that  specie*,  hovevrr.  in  linving  a  straight  narrow  aper- 
ture, a  flat  wide  outer  lip,  if 5  inner  edge  being  crx-nulated.  it*  Urge, 
course  ami  distant  eoliimellar  plaits,  and  in  iU  grueral  ahnpe. 

VoLtTA    I-ILCIULU.        Pl.    IX.    h>.     t. 

T«ht*  oblongo-ovata.  l*-vi»,  longi!  mWtialttcr  eoftall,  anfractibiift  M-nii  tubrotnndt- 
ti»,  iplri  acuuunaU;  entlellu  plcmmque  aatice  iuboh*olcti* ;  labio  ctterno  in- 
hn  l*vi,  columella  plinth,  p&a  MtKU  BajOEtta*. 

Then  are  npnnrniti\  Km  varietur  of  ttiin  species,  one  of  win 
smaller  ami  rniln-r  wider;  it.-*   rib*  are  also  rather  fewer,  and  more 
generally  somewhat  ohjolfK  anteriorly. 

VoLIITA  SOROR. 

Tata  ovito-oMonga,  laevigata,  anfrartu  ultimo  oblique  Inngitudtnaliicr  eoftato. 
aniica  iraii»ven»inj  atriato ;  Biarxtur  intcmo  labii  eaieini  ilcnmiiUtyi,  jiti<:i*Ufafj 
columcUarn  distantibiit.  posticb  parvii. 

There  Kfl  utily  «  linplr  iudi\idunl  "l"  (In-  spet-'u-K.  which  hns  1omI  Hi 
spire ;  it  i-  di^uiiciiisHnhlc  from  /'.  puUMla  by  its  greater  sixc,  and 
bv  the  obliquity  of  the  longitudinal  ribs. 

Mitra  Ilr.MKERi.      Pi..  IX.  fig. '•.  • 

Tent*  oblonfp>>fu»ifi>riiiixl  utri injur  niiiiiuiutU,  .-infractilm*  nt-jilctn,  ajiinilttrr  sulca- 
ii  ,  Ullcis  niajonliu*  iiiiii(irilnih(|iir  alhTuauhbm,  m\  but  in  dceuuati* ;  margin* 
labii  c\tertu  crenulito ;  pi  In*  columcllariboi  duabus  poslicit  validii,  anticA  solt- 
lartf  nhtolota. 

This  vpveies  is  nearest  in  form  to  tlic  recent  M.filoaa,  which  has 
four  pliem  mi  tin   cabmuOfti 

MlTRA  YARICOSA. 

Te»ta  oblonKO-subfuiifonnii,  infnctibiw  mbvcntrico»i»,  lirii  iuajorihu»  minoribua- 

quc  «»|irfn  altfriiantiliii*,  varirr    it»p«-n»   prnjH*   ■u\uruni    ditliiielM:    pliei*  mlti- 

roelUni.  Jtubos,  nliili«.  im  ..  ni.toi.-ii. 

RemnrlcaMi'  for  "iIh  two  prominent  onlumellnr  plierr,  and  lor  the 
spiral  vnrix  pinned  at  (he  posterior  part  of  the  rotations'  near  the  su- 
ture.    A  fragment  only  exists. 

CoLVMBKM.A   II.%ITKNHia. 

Tavta  onltti  anfractibus  tenia,  npiraliler  Mriai'm,  UauavuialaMuo  ruttclUtU,  an- 
fnctu  ultimo  vrtitricou) :  aperturA  latiuseiilfi.  canali  brrvi.  n  fiVu'i.i  vim  UnatA; 
suturi  valid*;  enlumell*  ponticc  rugukMa;  labio  extcrno  intu*  dentibua  qua- 
tuof  ad  quiitquc  inriuto. 

A  Ten'  small  species,  not  quite  three-eighths  of  an  inch  in  length, 
and  nearly  one-eighth  In  width. 

CoLVMflKLLA   VENUSTA.       1Y.  IX.  tig.   6. 

Testa  oblongo-acumiaata.  cruia,  aufractibmi  9,  mbrontriooti*,  Inngiiudiualiter 
eo«t«llau*.  coMrllN  dcauoab,  uaiMtcrahu  salcalU,  aulcii  crcbris,  cottcllu  decus- 
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Multibus ;  auturivalida:  marginc  ImVrno  tabll  alarm  JrMtilw*  clnnjnttift  7  ad  8 
Uiiio  columella/!  IBM  rOfUkM>|  caitali  breu,  Ictitcr  reflex*. 

This  vi tv  elegaut  t  'olninbdB  diit'crs  cnUrrly  from  liny  other  known 

Tkkkuka  Dvu:trmnx. 

TeaU  aculelfornila.  anfracitbiia  plurlnila,  oblique  iransvenlni  aulcati*.  propc  autu- 
nra  incraaMiti*.  Miki*  »piralioai  daobai  prope  suturam  admotls,  tertio  antleo 

IBBObftol'''!'  ail  oiihiu  mifrictiw  rfimotfc 

T*:ni:niiA  iMAWAi.ir*. 

Teita  turrtto-aubuWta,  *nlKwlln<lraeca,  aiifructlbua  plnnulatla,  loneitrorsum  pllcaio- 
coatcllatK  poatice  line!  imprcu/i  cinch*,  concilia  poatlcla  obllquii,  anticia  or- 
|j  anfrnetu  iiliimn  antirc  lufcaugulaio ;  columella  antic*  bipu'eaui. 

Tlic  deep  impressed  spiral  line  divides  the  volulioua  into  unequal 

part*. 

TatUBU   UU'AHTiTA. 

Testa  turrito-iubulata,  acuminata,  anfmctibus  planulatis,  lonptroraum   plicato- 
costcllatla,  poaticfl  line."*  tapraast  rntl*Hi  tlccuMati  cinrt)-.  ■  lottoU 
au'teranidia,  (tntici*  aubarcuatia;  anfructn  ultimo  antico  rotamUtu,  eiiluruclHa 
aiitice  bevL 

This  specie*  aomewrmt  resembles  7\  dajificitto,  particularly  in  its 
general  shape. 

OAJBII  KTfdQIfSMa       Pi..   X.   fig.   1. 

Test*  otato-tritiftna,  craaaliiacula,  aiifracilliua  acnla,  longiiuilinaliier  aulratls,  ulti- 
niD  Arrii'li'ih  dualma  oil  inhus  tuberculoma!  nrnatn,  acrif  Mattel  emincntlore; 
apcrturo  Lata;  marginc  inferno  labii  rttrrni  dcniato,  dcntibua  paucis  distanti- 

l>0*  J    t«l>K>  interim  iTMiihvrrxr  fwftlcllilcm  j    rmtrlli*  jiitHH*  pnMiimriilmrihu*. 


Caksioaria  l.bvigata.     Pl.  X.  fig.  2. 

Te»ta  nvatft,  iitnnque  xuhjinnnmntji,  plcrumqur  ln-vit,  unnniinipuiiii  trftiiftveraim 
striata,  anfracttbns  anna,  varicitms  tcnuibua  nonnulll*  ornatia  j  npcrturi  ob- 
Ioor&i  po»tic<  acuminata,  marginc  Interna  labii  exterui  donUto,  dentibiu  cJon- 
jrotis  pucifurmibus;  libio  columellari  aulicc  posticcipie  mjruloso. 

Vuriai  um.i  majon,  tcnlricoaloh. 

ONI8C1A  DoMINOKVfllS.      Pi..  X.  fig.  3. 

TY«U  ovnto-oblongn,  mil>vrnCrico*»t  cnuaiuieuU,  anfractibua  »cm»,  eoronalii,  dc- 
cnaaatim  coautix,  pusiiee  Mihplaiiulati* ;  aprrtuia  tlongalA.  posttce  acuminata, 
marginc  interim  tabu  tvtcrni  traiiiveraira  roatcUifcro,  concilia  sub-bifanam  eu- 
ordinatit  j  labto  o>lumellnri  granulosa. 

M'licn  voting  the  grannies  of  the  rolnmrllnr  lip  are  iiidiMtinet,  and 
•In  not  extend  mi  a*  I"  rover  tho  lip,  but  when  Inll-^rnwn  the  roln- 
mi'llnr  li[>  in  entirely  covered  with  granules;  in  which  character  it 
differs  from  O.  canccflttta.     [I  t    also  di*muiuiwlird  from  thai  sjk-- 

oiei  by  tlic  nature  of  the  deutieidntioiis  on  the  inside  of  the  OBtftTUpj 

which   in  O     lhiiiiiiit;t>HJiiM  .in-  rxiruded  Across  the  lip.      It.   i*  worthy 
of  remark,  that  O.  aiiicclhita  is  n  Chinese  species. 
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,Mni  s  .oiini.i  i-. 


Drto,  prioli  trwmnfaa  .-ortpNafc^  "^'*  riw  OUOm 

parvia,  roluiidoti*;  ftptrtUfi  UtiVUCuli,  Ubid  «xt«i«,  «^__ 

tin  ruguloso,  labio  columcllari  intu»  posticc  ruguloao. 

Hi  -ringuinhcd  from  Str.  hi/rout  by  tlir  ruculoMties  nt  the  pnsfl 
rior  Inner  part  of  the  ooboMDfef  1 1 } *»  as  well  as  by  the  form  of  the^ 

tilbfivlr-. 

Stkombvs  IIaiti:n^ip.      Pi..  IX.  fig.". 

Tola  »ubobUinpt>-lurlu(iuta.  t'«tM\orsim  tulcata,  apira  pyramidali,  oounntmlii, 
lubunduUtii,  Taxicotu,  anfractibu»noTcrn,  ultimo  ml  donuiu  tubcrculato,  tuber - 
Ciilnrum  *rru'l"i*  rhiahiiA,  .thru  pnxlira,  tUOtfCUfij  SttodrprrxMi-ju  uiiimali* ; 
all* ra  antirB,  lubtfCtllil  ilimtni*  vi-l  UfbU  rftfMtC  ;  luhrrctito  purvo  VMS  !»• 
biuin  fciuoto;  iipcrtufil  ctongatu,  labii  r\(oriu  crawl  margino  inflcxo. 

A  sfweic*  which  dourly  resemble*  Str.  inermis  of  ftwniuson,  from 
which  it  nmy  be  distinguished  by  its  pcculiftrly-nrrnnged  tubercles. 


Strom  in >  i-uoximi  *.      Pi..  1\.  fij 

Teata  nvalu-i>bluiiga,  iim ice  pgatlOMUC  aciicuiuala,  Irumvirrar  »triula,  aiifrarlibtia 
niivrm,  pMSlcil  traimmitn  coslcllati*,  variroiu*,  aittici*  dualm*  tubarulifrn*, 
tubcrculu  acuminata,  ultimo  nmtnumpiani  acriebm  tubcrruloruiu  duabui ;  upcr- 
timl  IntiiiirruU,  aubcxpanai,  intutt  ItvYiuimA,  canal  i  Mibrtifato, 

This  differs  from  Str.  f/racHior,  Sow.  (to  which  neeieS  it  is  mont 
nwirly  nllied),  in  hnving  the  inner  jmrt.  of  both  Up-  quite  imioorh,  lm 
outer  surface  of  the  two  hist  volutions  dLiliuctlv  striated,  und  in  the 
first  volutinnv  In  in-  ii  niiMvrrsely  ribbed  and  not.  tubcrculstcd. 


i 


STKllMllt:*   II  into  Mi.       Pi..   IX.  fig.  9. 

TraU  ovato-oliluiiffj,  DtrfBOM  acunmiaia,  inuuvcnliu  airiata,  utifmtriiliux  ik:Ii>, 
pnrma  tnuiavfrftini  costcllativ  anticih  duubui  poatirr  tiila-rriilutm.  wrir  mbrr. 
calorutu  unicA,  tubcrculu  acuminata ;  aperture  latiuscuH ,  lulnu  rxtemo  exiui 
Taricc  imif*  »ubilii>tiiiet«  intu*  rugulo»>,  Uhio  oilumrllnri  Ur.viMiino. 

This  specie*  bears  some  resemblance  to  Sfri  Coluinba,  but  is  icry 
easily  diwtiiiguiHhed. 

TUTOn    MM1LI.1MVS. 

Tcita  ovtto-cloii(t*ta,  uoaticc  actiiiiiniilu,  ili>l«niu.  vnniibu*  <pu(ui>i  ad  i|iiinijiir 
Indistinctis,  anfractihus  octo,  llrik  ctovati*  clalhrntin,  tstaaatUMl  oni«ii>; 
columrlla  |iruMiiictiu*ciilc  ncavai.i,  ail  latcrera  conalii  deniihov  runiait,  OaDosl> 
talc  jiofttice  aruiati  ;  labru  HulipUno,  margmc  intcrno  dcniatu.  dcuiihuh  tali.lt*. 
tfrtio  max uno j  mirguiA  Isbrl  SXMTBO  deatiOU  mediocribua,  coiiiinuia;  ranali 
lubrefleio;  aufractClo  ultiuu  parttf  po&tiLM  iiitcrnu  doutilius  duobus  uMongi*. 

SMfsAs 

Nrnrly  Itbtcd  to  7>.  tlecipir,,*  of  Reeve,  but  diKtiiifrnisbitble  by 

the  greater  ennrseiie^   ui'  tin-  cl..'eus>jiting  ridges  nnd  the  tubercles 
formed  nt  their  junction. 

Typhis  alatus.     Pl.  X.  fig.  4. 

Testa  ovito-oblunga,  subfusifonuis,  trantiYcniui  it liaiu,  atifraetiliui  *enis,  quadn- 
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fariun  wteojJft.  CMUMl  btffta  intermaliii:  lariee.  ultimo  lata,  tcnui,  ruIU- 
tfm  alriato,  email  ktnpuktiilo,  obtecto. 

DUmh  by  tbfl  tcnuily  and  groat  extent  of  the  wji^-like 

*aiix  from  all  la  (to. 

Mi  ua  DoMiKOEHnv.     Pi*.  X.  fig-  3. 

Teau  mborata,  irtrinaae  mi  In  cumin  at*,  trifanam  varicow,  anfraetibui  >cnU,lungi- 
tuillnaliterco»ii-llftU»,  •piraliu-  ralidfl  Mri  r.-orninentibus,  rvtun- 

dfttk,  marglnl  nUi  labia  eol fiftavl  dtiticorngu- 

Ioao :  canali  brcviuiculi. 

iskii.%  Cotraou* 

•.tj  obOl  Itt,  ■■'  DtriCOtt.  la-via,  tranateiMTn  UruU;  anfraelibus  qamquc,  pninii 
tubereutari*.  ultimo  acriebna  ituabaa  ad  tribua  poatice,  I 

nati»:  >|i(Ttur«  obtoagA,  latAt  eanali  lato,  brcn,  columella  antic*  wbanguUtii, 
[iJaimUU- 

Thin  specie*  nearly  resemble*  P,  IMoftgflMfc  Lam.,  which  if.  a  re- 
nt specie*  from  the  West  India  idindfl  i  it  may  be  diitiugoiflbad  bj 
shorter  figure,  by  being  DOW  1   u  rii-osc,  by  the  pointed  tubercle* 
.  mid  ita  shorter  nn<l  wider  canal. 

P|  -I    |    II  I.N  IK  Kill. 

«U  elongate- 1 u  .u-  riori* 

mi*,  vcntriciMii.  tone^luaiBaiitci  coaaiferfa,  ftpiralilei  liratia,  coaUi  n>Lutiilalu, 

liris  aoutis.    <iTiali  clongui.  tztu  brat*,  uurgitic  mteruo  Ubfl  fttlflffilflMlf 
rufuloao;  labii  eitcrno  intua  mleato. 

Kcmnrkabu-  tor  being  diatincUj  longttwliiudl;  ribbed  and  BgrinDj 

grouvnl  ;   tlu-  ioaUe    •  (*  the  outer  lip  is  also  giooicd,  and  the  inner 
edge  of  the  eolimnllar  lip  i»  lU^lJllW 
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adOogato-fuMformn.  gracilis,  mtlca  clongato-aeiiralnota.  anfraetibui  pluri- 
ifia,  fwntriooaloaco  Btlbua  aoiiii,  me- 

diant '.■  COtUtift.  liria  coataa  ib<  -;  ca- 

nali  vallila,  Urti  pofttit-i*  llbtliK'ti*,  aulieii  lUbubirilcti*. 

'mi  ili'.ii.i-.i.i-li.-d  by  tlie  central  clc- 
ratad  ride  being  fa  icd  of  two  linen,  and  being  more  prominent  than 
the  rexnamder. 

Fan*  iin.Aii! \  ki:mi*thiata. 

oblou£<.>.n»ifunni»,  anfraetibui  senis.  antiee  pOttJOOttaa  ipiraliter  atriatn, 
BNxUana  tavflin ;  icriJ*  duabut  olai  i  Mtfvran  ooaajilcaflai 

This  specie*  most  nearly  naemMea  F+Jtoffbrmi*  oi  Kivre  ■,  a  may, 

however,  bo  erutily  di  •<!,  by  tJu    middle  part  afthfl  VOltttlOlU 

being  free  ban  the  ipin3  sta  i 

Fasciolaria  intermedia. 

ioblongo-fu*ilaruiiv  .  prS lirrf  DtplUUbnaf,  MCVB^O,  tatio 

et  quarto  Iniwi  nlitii.  eMarfi  raniriooaia,  lariboi]  oaaalJ  laajfuacua. 

A  tingle  sipeoimen  with  n  pnpillnrv  mji. a,  lil..-  flmt  nf  /•'.  ^apilhan, 

Sow.  Tank.  Cat. 

\„L.  VI— TART  i.  c 


Teata 

urn 


48  r*oc«DiNC.e  or  Ml  BWttlWCtt  kociktv.     [May  lb, 

STROMBUS  AHBIGUVS. 

t*.  <,»rw,  «*, ■*-yn&K^'S£ 

.Mi..,   pvtnll  BUffftnUn  coitriMte*.™^1 .        .„oCTtu»wriCC  duWlneU,  m- 
narvia.  rottiiuhtw:  apcrturi  latiuaculn,  lafiTn  ^^aaaa*- 

tua  ruruloio,  labio  columrllari  intufs  pmticc  nigul<wo. 

Distinguished  from  8fr.  hi/ran*  by  the  rugulosittci  at  the 
rior  inner  part  of  the  columcllar  lip,'  as  well  ns  by  the  form  of  thc^ 
tubercle  j. 

STitoMnri*  II.\iti:nsis.       Pfc,  IX.  tii^.  7- 

TcaU  auboblongo-turhihata,  tr»n%vcnim  sulcata,  npirl  pvramiiUli,  arumtnata, 
aubundulaUi,  varied**-,  anfractibu*  DOfSBL  tdttoo  ad  donoio  lubrrcuUto,  tubcr- 
culomm  Mncliiii  duabua,  altcri  pojttCA,  tubcrculta  Babdepreoo-acummati* ; 
alien*!  •ii'tcH.  itiWrenlW  riuonm  *cl  trfbtt  datMtaj]  UftbtfftwO  \ 0*0  prop*  la- 
bium rerootoj  aperturi  clongatfi,  labii  I  Hern!  cr»**i  marginr  infiVxn. 

A  Species  which  closely  rescmblo  NVr.  inrrmis  of  Swaiiison,  from 
which  it  may  be  distinguished  by  it*  peculiarly -arranged  tubercles. 

STlioatms  raoxiMir*.     Pl.  IX.  &$,  8, 

Tr*ta  ovato-obUwga.  autlec  po»uec<|ue  acuminata,  iraunenc  striata,  anfractibus 
novcin.  poiticis  tranarcnim  costcllatta,  varicoaia,  anticii  duabua  tubcrculifcria, 
lube rculit  acuminati*.  ultitmi  DOUOMQIH  NtttU  I  ubcrcolorum  iluahui ;  apCf- 
turA  latiuseulii,  subcApuuvi,  inlua  ljcviuiiua,  caiiah  »ubieflciO. 

This  differs  frum  &tr.  t/t&ellhr,  Bow.  (to  vrbidi  iptdti  it  \*  mod 

nearly  allied),  in  having  the  inner  pnrt  ol  both  lip*  cpiite  amour  b.  '  In- 
outer  surface  of  the  two  last  volutmns  ili-.(  nut  1>  virintrd,  uinl  in  r|«' 
first  volutions  being  transversely  ribbed  and  not  tuberculated. 


STROMBUS  BIFRON8.       Pb.   IX.  fig.  9. 

Testa  ovato-oblonga,  utrtmpie  acuminata,  iranncnim  striata,  anfractibus  octo, 
primia  traatvirmiii  rmtHlnrU.  nntiri*  rlimhui  potties  tabcnNdatb.  wrir  tuhrr- 
CUloruni  uniol,  tulicri'iili*  iciiiuitniin  ;  aprrtur.t  lutiii»<ulii  ;  laluu  extrniO  tXttn 
varicc  uau.it  ■QMltttMli  iulua  luguUnu,  lal.uu  culuiticlluii  UcviMimo. 

This  specie*  bears  some  resemblance  to  Str.  Columba,  but  is  very 
easily  distinguished. 

TltlTON  SIMILL1MUS. 

Teat*  ovato-elungnta,  post  Ice  acuminata,  dUtorta,  nricilum  ipintuor  ad  uulmpjc 
EitOtla,  anfractibus  octo,  ltrii  elevatis  dlthrnm.  riih.-rnildrm  QnSavl 
columella  profundiuaculc  ttOaVStl,  ad  tstaTtn  OSStttl  drutdiua  rugoai,  caUoaj. 
tale  poatico  armatii  labro  aubplauo,  uiargiiic  mtcrno  dcutato,  doulibiu  TilHtfu 
tertio  muimo;  margioc  labri  rvtcrno  dcntibus  mediocribua,  coutinuis;  canali 
*ulircflexo;  aiifrartiu  uluaii  parte  putticl  intern i  ilantibua  duulm-  ob 
maguii. 

Nearly  related  to  7V.  ftapimu  of  Kccve.  but  dtstnuniulamUi  Irs 

Qm  (creator  cuar*cnes*  of  the  decussating  ridges  and  the  tubercles 
formed  at  their  junction. 

Typhis  alatus.     Pi..  X.  fig.  I. 
TctU  oYAto-oulonga,  aubfu&u'oruia,  traaavcrsitu  it  rial  fl.  anfneidiua  icniK,  quadri* 
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farinra  varioow  cotirula  '>*•»  bat  ratmMdflti    KfCca  ultimo  latn.  trniii.  ra*l»a- 

ttim  amain,  email  I>  obtcclo. 

by  ill*  tenuity  and  great  extent  of  the  wing-like 
varix  from  ali  known  ipedi  -. 


Dma 


Mi  rbx  DoMnramcns.    iv.  x.  fig.  6 


RftbOVtfa,  i  Irinqufl  wbieui  LUtta,  trifariam  vtricow,  on; 

tuilinalitcr  rlida  atrfatta ;  rarfcibui  promintntibat,  rotua- 

dftils,  manil  >piiiaii*,  i|iiuih  brct  i»»itni»  ;  labia  coLuratLUri  antioo  nigiu 

Iom;  canali  bicriusculii. 

Pyrvla  CoMOU 

Testa  oboviU,  T*ntriWiU.  Irvia,  traiitvrraim  *lnaU;  isAwilbOi  qa  n»i<ic,  jminia 
tnberculatis,  ultimo  scricbu*  duabtia  id  tribal  pottfot)  autiee  serif  aoUuria  nr- 
imiu;  ii|»TiNtM  nl kni.lUai.licx  »uUnguUti, 

plmai 

iiMrly  rcwmblcK  /'-  MrlonarnOb  l.mn..  which  is  a  re- 

nii  -juiir.  (Vooa  die  Wed  [ndia  Idands:  it  may  bedistiuuuUhnl  by 

i  rr  ligurc  by  being  more  vrnLncoso,  In  the  pointed  tuberelea 
rin*  infect  i&d  it?  ahortia  aod  wider  eauul. 

Fi:»t:a  Hi:.MhKUl. 

B  elongato-foiimniii*.  pru«-iJi»    posci  r  irnmitiaU.  unfui  tilni     ■ 

mill  tcntrlcosia,   loiigiludliiiiiiiri    tmlifcn*,   tpii*litL-f   lii-iti>,   c<»t(a    rulumUlik, 
liri»  acutU:    canali  clongatii,  r\tu>  hi  ut.i,  IBffgbif  mtcrno  iabii  folumcllarn 

Inipiiln .,. .  Inlni  i  itrrno  LwU  mlcalo. 
BfiDtfkablr  for  luin;:  ilUliuctly  longitudinally  ribbed  and  spirally 
grooved  ;    'In     i»-il'    of  the  outer  lip  is  uloo  grooved,  und  tin-  imn-i 
edge  of  the  columcllnr  lip  in  ruguloac. 
V\  sv*  Haitknmb. 

Te*ta  rlongalo-ftiMformis,  gracilis,  postice  elongato-acuminata,  anfraetilnis  pluri- 
mii,  v  :   r  liratu,  liria  prominent ibu»  stent,-,  <„, . 

iliniii.  duplicati  tnajori  longifudiaalitar  eortatfa,  liri*  cottat  Oecuwamibuii  ca- 
nali vah'i.t,  Urn  poiltcia  cBstlftCttS,  antirn  ml 

like  f.  Tarrumot  D«eh.,  bul  dutioKuiahcd  by  the  central  ele- 
vated ridge  being  fanned  of  two  linn,  tad  Sekiginoreprominftnl  Elan 

tin-  ivuiiuiii!. 

Fasi  um.auia  m:mi*triata. 

Te*tA  oblonnii.fiwiformis,  anfractibui  icnh,  an  tier  po&nVci|ue.  apiralitcr  slriatis, 
niolionc  Ittvibua;  .im.  dtOatfUl  ajarstii  pmpir  suturaai  conaplcms. 

This  -jn tic-  niost  nearly  resembles  F.  fn.vformts  of  Kcevc ;  it  may, 
however,  be  coaih  dutin KOIabi -'I.  bl  the  middle  part  of  the  volutions 
being  free  from  tlie  spiral  «iim 

FA8CIOLARIA  INTCRMKD1A. 

Testa  oblongo-fuiiformi*.  IftftMtfbQI  senli,  priuio  la  vi  papilliforml,  aceuiido,  tcrtio 

ft  inarto  ruKcrcuUdx,  cn-icn.  vciiiricohit,  Ijcviblil;  canali  loognnoulo. 
A  single  speeirnen  with  n  papillary  ape*,  like  that  of/*,  papittoto. 

Sow.  Tank.  Oil, 

VOL.  VI. —  PART  I,  C 
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>rv:oMius  amihguvb. 

Tasls  ovato-elonijala,  pontic?  arum  i  nit  a,  tramrenim  dense  striata,  anfrtenlw* 
fifto,  primla  tranivcraltu  coatrllati*.  antim  duobm  tuiHrmliferi*,  cuberculw 
parvii.  mtundatit:  •pertiiri  laiiusr-nU,  Uliio  ^xternnpxlua  vartc*  diitlnctl,  in- 
tu*  roffulowi,  labio  columellari  intui  police  ruguloao. 

Distinguished  from  Sir.  bifron*  by  the  ruculositie*  at  the  post! 
rinr  inniT  part  of  the  eoluniellu  lip,  as  well  as  by  the  form  of  the"' 
tuberafafc 

Sthomiii  n   II  VII  I  >MS.        Vl..   IX.  fig.  /. 

Testa  aubobloiigo-turbiriat*,  tnnwratm  Milrau.  apiri  pyrsraiilall,  acuminata, 
auhundulat*.  raricosi,  anfraclibu*  hom ID.  ultimo  »d  dOOtW  inberrnlato.  tubcr- 
eulomin  >rnrboi  dnaboi,  alto  i,   tuberculin  aubdepreiao-anmnnatU ; 

alicrn  anvxi'i,  lulfretilia  dtiotui-  »■!  Ilibu  alvtentc  i  f  id  ten;  <  ilu  p«rvo  projtc  la- 
bium remoto;  apcrturn  clongata,  labii  cxterni  crawi  margin*  inflexo. 

A  sjterie*  wlurh  doidl  i("><  tuliK-  Str.  intrmin  of  Suninson.  Irmii 
which  it  may  be  distinguished  by  it*  peculiarly-arranged  tubercles. 

Si  ItOMBUS   PROXIMUB.       Hi-.   IX.   fig.  b\ 

TeaU  ovato-oblonga.  amice  posticca.iic  acuminata,  I  numeric  striata,  anfractibua 

HOTfni,  pnitH'i*  Irotni'rrvMi  rnitrllatia.  varirmi*.  aa'tml  Huahot  inbrrculuVri*, 
tuberculin  Hrmmnuti*,  ultimo  iiouimriqiiaui  arrirbtn  tiiberruUirum  iluahua ;  aptr- 
turfl  luiiun-ulii,  autjcxpaii^j,  iuiu»  utvUiiiuii,  canaJi  >«!nr(lcj,u. 

This  differs  front  Srr.  fffffcCSor,  Sow.  (to  which  species  it  b  KMSt 

nearly  allied),  in  having  the  inner  purt  of  both  lipis  auitc  smooth,  the 

outer  surface  of  the  two  last  volutions  distinctly  strutted,  and  in  the 
first  volutions  being  transversely  ribbed  and  not  I  uIhti MtUtcd. 

STROMBVh   BtlRONS.       PL.  IX.  tig.   [i. 

Tcata  ovato-oblono?.  utrinque  acuminata,  tnumcritm  striata,  anfractibua  octo, 

pnmii  tranivoraim  ro«trllati*,  antioU  .limit u«  poaticc  tubtrriiluti*,  aerie  luber- 
culorum  uaica,  tuforrulii  animimiiia;  apStUl  laSflttflulAl  laluo  eUcrno  exiua 
taricc  umc*  autxnsliuctu  inlua  ruguloao,  Ubio  ■  -<iin Ilari  ucvisanuo. 

This  species  bears  some  resemblance  to  Sfr.  ColumOa,  but  is  urv 
easily  distinguished. 

Triton  bimillimub. 

Tcata  ovato-elongata,  po»tice  acuminata,  dlstorta,  vonabus  quatuor  ad  qutnquc 
iiiili«tnirlii,  anfrnrtitnin  nrm,  bn«  <W'ari«  rlathraii*.  tiilinn-ulii'i'rl*  nninti* ; 
OOlumrllii  profmidiiiande  r\cavat;'«,  ad  latercin  raiihlii  drntiKuH  n^osi,  eaUoai- 
Ulc  poaUcc  at  ma  La  ;  Ubtu  aubpluuo,  uiargine  inlcrno  dcutatu.  denlibua  vtlidji, 
tertio  onaiimo;  mantinc  labri  cxtrruu  ikntiUi*  mcdiocnhua. continuia ;  eanali 
aubrcneio ;  anfr-irtiu  nlcimJ  parte  pwticit  interna  dentibus  duobua  oblongii, 
tna^nr. 

Nearly  related  to  Tr.  JccipictA  of  Reeve,  but  dbtiDCuuhftbll  bj 
the  greater  coarseness  of  the  decussating  ridges  und  the  tubenhs 
formed  at  their  jUtofiOQ, 

Tvriit*  Ai.ATVs.     Pi*.  X.  fig.  4. 
Tcata  ovato-oblongo,  aubfini/utuui,  tranavcrum  vtrinla.  anfraetibua  scnis.  quailn- 
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f«rUin  nndiiaj  wiee  ultimo  !a(<i,  (••;tui,  radia- 

Iib  atriato,  eaiiah  lOB^fUKUlO,  OllU  CtO. 

D«tiiigubhed  by  tin-  tenuity  mid  preat  extent  o!  tlic  wing-like 
Tarix  from  all  known  >j»  t  iv*. 

Ml  RF.X  DOMIM.HNMS.       PL.   X.   fl$.  3. 

T«U  wjIkjyiU.  uirinijii.-  Mihl\.*umln«A.lrif«fi«m  twicoi*.  »nfnw:tibu»  HuVl M 
linaliUrr  costellnh,  iplrallur  »jlhlr  uriutU.  varic(t»UH  nrvmlotatlbua,  i«mh  >- 
datn,  marriiiitnM  ptuciapiooall,  apinia  brcviwiuiia ;  labio  colmutlhiri  mitirr nign- 
loso;  canall  bnvnftCnUL 

l*\K1  l.l  ('ONKORB. 

I oborata,  Tcntncos i.  la  via,  trauaveraim  striata;  aufractibm  ijnimpn',  ftiaii 
talwreulaha,  tiltniKi  iflricNn  doafaua  ad  tribta  poaticc,  anticc  aene  aollnuta  or- 

natit:  H|nftur.t  tiMimyi,  lain;  eanali  lato,  bflffll  * nrllA  antic**  oilrnngitUU, 

pUnuiauL 

Tins  specie*  nearly  resembles  P.  Mefomjttta,  Lam.,  whieli  i*  a  rr- 
Dt  apean  ftom  fbe  Wi  \i  tndii  laludas  u  may  hedutniKiimhed  by 

0,   in    Ik    i:j   mOD    -.  mi  ii-iix-,  In    tin    [niiulr.1   tubiirli* 

on  the  IpVCj  and  Eta  ahortor  and  wider  canal. 

Fvm  s  Ui:mkkrt. 
TeaU  elonpnto  fu-ifonint,  p'nn  i\  pcntic*  tlongnto-acumirnta,  onfraclibm  pluri- 

mit,  voiitrini»i«.    li.n^ittnhit.ihr.T   OOfftifeHl      ■  (■■n..l.f.T    br.Vn,    OOiMl    r^luniUtla, 

tin*  in  -i  elODfal  i,  oxtOl  Until  margiue  interim  l.ibii  i-iilmm'llari» 

nROtatOl  lolni  cxtcruo  talus  sulcata. 

Remarkable  for  being  distinctly  kni^itiulinnlly  ribbed  nm.l  spirally 
i«I«-  of  tho  outer  lip  u  aJrto  grnoved,  and  the  UUU  I 
edge  of  the  i  oImim  liar  lip  is  rugulone. 

Ftia  lUm-Nsin. 

Tr»ia  cIongito-fuMriirmis    ptCfUSj  MltfM  i-li>iiiuii<i.ac.uiiilriaU.  anfiin-iilniy   pluri- 

nns.  vciitneottiiiculu,  utullqui  apiralMcr  lirttra,  Kria  pronlDtatSbitt  acutia,  me- 
dian*, i  roajon.  longitadnmlltcr  <  [iris  coataa  decmaandbm 
Mai  ftawB,  Ibril  po*tu                        ....!..  i*  <ulmb..,Irti». 

I  lite  /'.  'J'orrunia,  Dcidi.,  but  dlBtioguiahod  by  the  central  ele- 
vated ridge  being  ("utiiu'ii  of  two  lin»*-,  and  1m  nit;  mow  prominent  than 
the  remainder. 

Fasciolaria  SEM1STRIATA. 

T*a*a  oblongo-fusiformii,  anf/artibua  acni*.  aaiicc  posticcquo  apiralitcr  striatia. 
UM  In'ibiti.  Btfiit  dimbui  clatBttl  propc  auturam  oonapirum. 

lUlBpO  id  umM  nearly  IWmblea  F*Jk§Mt JMlof  Ilceve  .  it  may, 

ml  in-  .'itniiv  di- .tii.'.Mii-iwvi.  h\  th«  tnlddlepart  oftba  rolado&a 
;  free  from  the  spiral  atria?. 

FAMriouAniA  WTMIHWii 

TcaMaiiblimjto.fiisifonntei  an^ractibuaeeniB,  pn In  »i  p.ipill.ftMini.acrundo,  Krtio 

ubmulntia,  CKtoril  vcutrR'<m»,  bevibus;  cauali  lungiuu;ulo, 

A  sii  men  uiili  11  papillary  apex,  like  that  of  F.  papulosa. 

Sow.  Tank.  Cat. 
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SrUOMlirs   AMtSlGUCS. 

Twit  oTaloclonjraU,  postice  acuminata,  tran»venim  Heme  striata,  anfrartibm 
octo,  prinn*  IllMiHIlllll  costellatia,  anticis  ttttObttl  DBbarCOltftffa,  luberculls 
pftrvi*.  rotundatis;  aprrtur*  Uumeuli.  laHo  i  tten  »  r\iu»  mriee  disiiucti.  to* 
tus  ruguloso,  labia  columellori  intus  pastier  ruguloso. 

Distinguished  from  Sir.  bifron*  by  the  rugulomtu*  at  the  po* 
rior  inner  part  of  the  ootanwlu  hp,  as  well  a*  liy  th»*  form  of  the" 
tubercles. 

Sthijuih'k  IIaiiknms.      Pi..  I\.  tig.  7- 

Testa  suboblanro-turblnata.  tranatcnlm  ftulciria,  «iiir&  pyramidall,  arurninatA, 
subuudulaU.  varices*,  anfractibus  no>rni.  ultima  ml  clonum  tubrrculato,  tuber- 
ciilonini  «'iicli»)>  iluabua,  alirri  prune*,  tubcrculls  aubdepreaso-aeumtiiaiM ; 
allcru  «ii(i«  •'.  t  «i)><  i  ■  ..1i-  inotal  '«!  tribus  tialentc  |  tuhcrculo  p*r«o  prujic  la- 
bium rcmoto.  apcrturA  elongate,  labii  ttttnri  CTMl  margiuc  inflexu. 

A  apecJM  "lin'h  ckneli  rettmbtei  8tr.  fnonvUi  of  SirdnMn,  from 

which  it  may  he  distingniulu ■<!  i>\   it*  peculiarly-arranged  tubercles. 

Strom n us  proximus.     1'l.  IX.  tig.  H. 

Testa  ovaio-oblonga,  antice  posiiccquc  acuminata,  t rami  en c  stnata,  aufractibua 
Movin,  j»^tic(«  lTan%vf*r«Mfi  roHiiltali*,  VVlQOata,  anticli  diiahiit  liihcmilifwi*, 
tulit'ti'uliH;f(-iniiiiiuli>.  1 1 ll: in 1 1  muintimjuuiii  m-ik'Imi*  tulirrruliinmi  iluslius  ;  aptX- 
turl  UthiM-utA,  subc\]>.itr  i.  mius  IrcvksluiA,  cauall  suliirflcxo. 

This  differs  from  Sir.  OMcWor,  Sow.  (to  which  6pccic8  it  is  most 
nearly  allied),  in  having  the  inner  part  of  both  lips  quite  smooth,  the 
miUi  --urfnri*  nf  tin  Us o  Inst  volutin!)*  di&tinelh  Mrinted.  Mini  in  the 
first  volution*  Mug  transversely  ribbed  and  tiot  tuberoulnted. 

Strom  bus  bifrons.     Pl.  IX.  fig.  9. 

Tests  ovato-oblonga,  utrinquc  acuminata,  tranwcnlm  striata,  aiifraetibus  octo, 
BnflJl  tran**t<r»im  rmtpllnti*  BtfltifllS  ilunhua  pOStuM  tnbt-iPiiluti*,  teric  tuber- 
culormii  irniM,  tubarcalil  iciiiiiinuiix ;  aprrturi  latiuftrul.i ;  LaMo  OtttBO  exius 
Taricc  unlcu  subdlsttnci*.  lntus  ruguloso,  labio  culuiuellarl  !u:  vim  into. 

This  species  bears  some  resemblance  to  SStr.  CvlumOa,  but  is  very 
CA*iIy  distinguished. 

Triton  similliuus. 
Testa  ovato-riongata,  posticc  acuminata,  dntorta,  varicibus  quatuor  ad  qmnquc 

imtifttinrtia,   anfrartihtiv    OQtOj  hru    clrvmu    rlnthrntii,    lulti'rrulifrru   oritur  i>; 

columella  profundi  uscu  I  e  tfCtTttt,  .til  Uterrni  ct&aUl  daatibun  runuta,  eallosi- 
calc  |H»tlee  armatli  labiu  nulipliuiu,  mur^mr  mtciJio  dentatu.  daUba  wluli*, 
tcrtio  maiirao  i  marjeinc  lsbri  ex  tern  o  dentibus  medioenbus,  coniinuis ;  eanali 
siibf rfli-xo ;  anfrni-liii  uliinu   parte  pOMM  iutcrna  dcnlibua  duobut  oblongit. 

mayrta 

N curly  related  to  Tr.  decipien*  of  Reeve,  l-ui  ili.tinguiahnhlc  l*v 
tin  vcrentrr  enarocness  of  the  decussating  ridges  und  the  tuberclca 
formed  at  their  junction. 

FTTHtl   vi.au  s.      I'i..  X.  fig,  4. 
Teata  oiato-obloiiga,  MbAilttU'Saali  tranavtniui  striala,  aiifraetibus  >eni>,  quadn- 
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fariaro  ruicouK  cu*tr\li»  Urrxihus  llilmwaltil :   ItjftM  ultimo  lato,  lenui,  radia- 
liw  >tr>*to.  cauali  lonjtimulo,  obtccto. 

ngaxshod  by  the  tenuity  and  great  extent  of  the  wing-like 
"  :  from  all  known  species. 

Mi  BU  I)o!MiN*;r:Ns;s.     I*»..  X,  fig.  5. 

Jin,  BtriMoe  ^uhjcuminou.  trifariatn  varicow,  anfnirtibu*  MRlAj  tomji- 
tuiliiislitrr  m»trlluii*,  .[utaln  i  >..lnlr  •in.ni»  j  wfc!l)UI  jirtiminciilibuv  luCiin- 
daii*,  Mnjfailnu  |i;ifii"'|inn)M'(  -jntii»  brrtiMimi* ;  LftbiO  rcihiiucllari  anticcrugu- 

Iomj  ;  ctnalj  banvm  dM 

Paula  ConwcmB* 

<\±uim  vi-nlrn*ii»i.  MVii,   if  i  '  nftU;   anfWlibm  tjuinqiw,    |>rnuit 

tuberculatls.  ultimo  icnehui  duabus  id  tribus  postlot,  mtlOfl  Mofe  ftoUtaj 

ujKTtuntotilongii.  Iitu:  ranab  Into,  brrvi :  columHlbantirv  $ul>anuiiUl». 
JtlilUi;' 

This  specie*  nearly  resembles  P.  Mrhngena,  Lai*  which  Ifl  a  re- 
nt Hprru-  Crotii  tin*  Wi.-si  hulia  i- lands;   it  mnv  be  distin^ni  hnl  by 
i  shorter  figure,  by  lx-ing  mod   w-ntiirt  .<.)».   the  pointed  tubercle* 
the  «jiire.  mid  it*  shoftfit1  and  wider  ejni.il. 

FlM   |    HllMKIItl. 

flongnt"  poll  M  rloiigaeo.orimrtiiiit«,  tiifrtriihiu  pliiri. 

nn«,  vtaCffcottt,  ItrngHudSnalitav  MMttfftjrii    tpfnditcr  Unfit,  c<»»ii»  rototidatia, 

lirift  acutis  i   canall  clongati.  cxttll  lirati,  marginc  interna  labii  columcllans 

10  lulu*  lUlCAtO, 

Remarkable  fur  Km  i  il\  loogitudinnllv  ribbed  and  spirally 

"Vi'il  .   Hip  u.-i'io  of  the  outer  lip  is  also  grooved,  and  the  inner 
of  the  eolnmelUr  lip  a  rugulo&e. 

Fcrtvj  Dftrnmtti 

TtafU  ck'iigjto-i  f.:Mcilis.  MMfce  eloiigBto-acumlnftta,  nun  loiilmi  |>Imi- 

mVi  ••  icoli*.  undiqnc  anirahtcr  hratu,  tiri*  promlnennbm  acuta,  me- 

diant ilupliratA  m  lirift  coftUa  ilccuwanul... 

nali  raliilo,  Um  [  I  LBetiti  ui.ii.i-.  mbabadtatlh 

MuM  like  F.  Ti/rriium,  Hob  ,  bill  ilinliiifctiinlicd  bj  tbr  n-iiMnl  rlr- 

d  ridge  b«ing  fanned  of  two  Hnc^aiu)  being  more  pronfneal  than 

ider. 

Fa  ;  i   MINTIU.VT.1. 

Tc*u  nlildtipj.fusU'onnii,  ahfractihwi  nob,  antic*'  pOtiiGt^oa  hpirtliter  atriatw, 

up  iIij.ul'  Lt-ribui  ;   ttriil  duilbui  cb'V»ti»  propc  HUturuin  ro  i-jti-uii. 

h0 


I'!.:-  ppeeL  •  in"-;  tit.,ii\  reeemblcc ■ /•'  .  tfBocrei  itmn)', 

Ihuwevrr,  ho  rnailv  di-tinvrni-lied,  bv  the  niffiDl  part  of  the  iblujfioni 
being  free  from  tlie  ?piri3  striae. 

Fasciolaria  intrhmrdia. 


Tt»ld  obloiigi^ftiMfuniii*,  Miifrartibus  xrnin,  prlflDO  hffl  papiUilbnnl,  iccuudo,  Icrtio 
ctqiurto  FQbcrcnlatb,  i-ii-irn*  .rulrico*i»,  l«-vibu* ;  ctnali  longiutculo. 

A  single  a-iwimen  with  n  pnpilUry  apex,  like  that  of  F.  papilloma % 
Sow.  Tank.  Cat. 

VOL.   VI  —PART  I,  K 


EH)  raoOBUMmu  01  the  deolooicui  society.     [M«\ 

TlUHINEUIAl*  VAMDtlS. 
T«*ta  obkjMgo-r.1.  | ,  pott  ice  «uroin«f*,  an  I  ice  coaretala,  NNfran 

6  ad  8,  iubTcntricoM*,  apiraliter  itriitii,  poaticia  tranaTtraitn  obtuw  cmtatta, 

it**'  •    nnlirii   ilnobiu  pmlir*   lunarm'  -i<t4*JJi- 

enlalA,  margiiir  Irvntu;   apt'rtiiri  magna,  canali  ialUlftraii»  *tria1o. 

ThU  upecie*  somewhat  rwmbll  T.  Srolymtts:    it  diflVr*,   how- 
ever, materially  in  it*  cciiern.1  form  i»ot  beiufr.  hex*] 
ture,  whose  marpin  is  dented  md  aUtfa  a  narrow  dm  I  in 

iU  tubeirh*.  ulnrli  art-  small  and  rounded. 

TirKMiN-KLM i  EAimnt. 

Tenia  aulieripima,  turlthtata,  tranavrraifn  tiriafa,  tiibcrrtilata,  tpiro  vulxirpmafi, 
WlTl  llllllnili .  an/raenhus  mui,  postice  angultferit,  ad  aiigulum  tabercultferia. 
later  t  but  dccllilbiitt  antic*  aerie  I  hi  *  ttimbm  Uiltcrrulonim,  quartan  pmnramulU* 
major;  labio  colutuctUri  qiiadriiilicaUt.  canali  extua  auhtuberculatix 

The  flatties*  of  the  Spin  nt  BOOB  ■liH'iii"iii.li.-  that  from  T.  puf/il- 
Uinty  Lam. 

Plkurotoma  IIenikf.ri.     Pl.  X.  fijr.  0. 

Tcata  elongato-acuminata,  craur.i  us  DOTTO,  apirallLer  liratii. 

loogitudtnntiier  rotiiiwI..tn  cu<iUti%  mtVa  vnuruui  uniliratii,  Jcitidc  larvibin  RbV- 
concavi* :  KpClttri  ■.lt1<niv*.  laliuvculfi,  labio  extenio  ralido,  eia»»c,  sinu  poitieo 

liniiiM'iM,  coiunieiiori  cruaiuscniii:  until  tmrvluacuk),  rubuml  >!>r»- 

fleXQ. 

In  general  form  this  specie*  reaemblc*  PL  MMHr^  Sow.;  there  are, 
however,  several  characters  by  which  it  nag  be  di.itinxuished. 

Pl.KVROTOMA  VENVCTA.       Pt.   X.   fig.    7- 

Testa  acuminato-turrita,  rmua,  anfntrtihu*  roimnUtix,  ronfrriiui  ooitellalia,  in- 
larttiiii*  lrmi%«''i»uii  liratii.  o«l  mturam  t>ul)dcprct>i»,  labio  #xttrno  crmuii»cul», 
patulo,  aiiiu  pcitttco  lato,  profuudo;  canali  brcviwiraa,  subrecuno;  ultima  an* 
fracttia  tuberciilu  dorsali  ohtoiigu,  conapicuo. 

In  hlinpr  tins  tpeciea  resembles /V .  ytbboia  of  Kicuer  and  PL  pal- 
lida of  Sower  1>y. 

Pi.ki  koioma  Oonkork. 

Trata  nlnngata,  acuminato-turrita,  anfrui  dim.  puMicr  rnnravU,  lanibui,  mcdlane 
et  antice  ipiratitcr  liratii.  liris  costis  longitudliialibua  decutftaiilihiia  granuLU 

furinnnlilni* ;  tiitur.i  undnIotA,  )ir«  parvA  IciatA  amic  A ;   cunaJl  uicdloerf. 

This  species  bears  wine  general   resemblnnn-   in  /*/.  auHtaris  of 

Pt.Ki;iiuTiiMA  Haitkmsik. 

Te«U  tnrrito-acamiaata,  elunirjihi,  >|.iraliter  striata  et  liruta,  llria  in  utroque  an- 
fractu  quatnuT,  eentrali  compicuo,  in  ultimo  aiifractu  aeptpin,  trui napiouo 

fllnu  dtnlaotoi   canali  longn,  oblique  liraly;   iittcntitiit  li:n:aruin  inrrcmenti  ob- 

•olelc  deciuaatii. 

In  general  upenfSOC  IUl  «pecic«  resemble,"  PL  viryo:  it  iliftern. 
however,  in  the  circumstance  that  in  PL  virgo  the  second  ridgt  U 
Evnerally  the  OOC  tlmt  i^  decurrent  with  tlir  notch,  whereas  In  our 
fo*»u   it    in  tlif  thinl;    ll.ii  ridgr  ha*  nl«o  a  second    line   marking  it* 

edge. 


1849  ! 


anion):  ii\  ruRTimi  urns  i\  s\v  m»\n 


SI 


Plkurotoma  Jaquk* 

Te»ti  fiuifonni-iiirnta.  au/rartibu*  7  ad  8.  txanavmlm  nutati*.  \hihh*  «uhurri* 
hi;-,  .inn,,    ipinfitiv  -in. u..;  i.m i*  talMi*.  rotiuidaiis,  ilrn»  diitinctia  supra 

tcuatu  «lccurrriitilni> ;    opcrtvfl  OVAtfl,    ranali    lirrtniK-ulu,   lata,  <\iut   »trUio, 
aubrccurfn;  »utur»  coateJU  ajiirali,  HMfllal  .  Bldall 

Apiitiiri-  and  cm  ml  about  two-fifth*  the  length  ot'llic  'lull.     Thai 
*pccie«  is  nearly  related  to  PL  oblonga. 

It  ItlTIIltlM  rNiscauu. 

acuminato-tnrrito,    ontirf    ™ntrico»a,    anfracliW    tpiralitcr    atriafia,    Milt 
"■  tatitrv'iiloruui  pruati*i,  VOtarl  dhttflAti  adprOMfl    molrte  nrna 

onfractut  acne  nibcmuta  do  BlQusaraiBi  «jtura*<ric  labafcatonifl   puwonn 

onmt*  ;  fclni*  »pimlilni*  trnuUtimia  iiitcrniptia. 

CEiUTHIVM    PLEHE1TJM. 

Test*  ftcumioAto-tiimta.  nonnunquam  vinco»n,  anfractibus  undccim  recti uaenlts, 

«pir*lifi«r  mtOtkfa  OOOtll   graotftl   l'iicri»tl»,   tenc    po»lici    paulullim    r*mnti  [ 
line*  rleviU  euiunc  distinct*. 

SoURUM    QIADRItllRIATtM.        Pc.    X.    fig.    *,    O,  O,  C. 

T*«ta  nrhi.-iiUn..  .I<iirr*«n.r*>nniflf>a(  ani'rartilmt  *eim    tupmic  tplralller  ftrnnnViK, 

jnnn>  in  ■•  fatal  Bjuttioi  coafotte;  props  ruts  u  valiiio  portion,  i 

rtqat  iiiiiiui;*.Mi;r  - Miulaio,  mfirf  diujalli  plurlmti  graooalRi 

quorum  priDU  fliHillllllq  IlilllUlf— lllMI  lllllMlllllH.  W'lllllllll  iiiiniiii»«iiiiiiN,  ote- 
tcrix  n;ijoril>m ;  dentibut  umbilici  crasm. 

In  the  teeth  of  the  amb3icYU  this  species  closely  resembles  S.gra- 
nutatum.  Lam.;  iu  nil  other  clmraclL'rs  it  differ*  from  every  known 

iptoim 

PrPALoroxcnuR*  DoMiM-.KNmv.     |*i    \   fig.  9. 

Test*  contort*,  eraua.  Kbulo  plrromqui  apirali,  anfrartibm  ail  maiyinrm  nifcrio- 
rOB  angulatii.anguio  costulisquc  loiigitudinalibu*  granifcri*.  coituhs  iicumiHis 
otiaru  infra  RAgnJuo  antVactuuro  ajaniforia. 

This  remarkable  spiral  ahcll  Approaches  nenr  to  pm0Ctdptxratu*of 

II.  C  Leu.  ■  ml v  bit  RMcitti  tines  aot  npMu  fron  l»i-%  figon  to  hm 

any  granular  longitudinal  ridge*  below  the  nnglc  oftlw  foluti 

\  \  i  n  i    i  m  i-m  m. 

Tc»l a  utwvata.  Km*,  anfractiuui  Wbtl  oHnO  uiaxiuio,  callo  iwibilicali  inagno, 
crauo,  nmWWnain  fere  cliiudcritc. 

In  general  form  tui*  species  nearly  approaches  to  -V.  ItamSh  ;  in 
that  RttOMf)  however,  the  innhiii  IU  ll  nilirelv  closed.  In  another 
tomewliuc  similar  oprcir*s  which  I  hrlieu*  is  calh-d  A*.  Oltu  by  Volen- 
rii'i -nt'-,  tin-  tiinl.ilieu*  in  much  more  open  than  il  is  in  our  fo«*iI. 

Bulla  cjranosa.     Pl.  X.  6g.  10. 

TrtU  otatri'Mihglotmaa,  vcnthcoM.  tmnik,  tHHTcnln  »ifmiu.  itm*  paucia.  dl- 
»lincli>.  liiicu  incrciuculidecuMOlia,  grainier*  i  columella  late  uiaigiualfl,  auleo 
pMtloo  profuado ;  spini  inclusl 

Nearly  like  B.  hydatia  in  form. 

•  Pftnhtrinu-hutrf  II.  C. l^a.  in  Tran*.  of  Amrr.  Phil.  Sor.  vol.  ix.  p.  229.  pl. 34.  f. X 
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Bulla  rAVPxaci-u. 

T<at«  ovaao-oblonra.  mrdianr  »uficoarct*U,  Irtvii,  aaficc  trfcnnenam  ttriiU 
eotumellari  tntic«  incnasaui. 

CaRDIUM  HaITENSK.       Pl.  X.  fig.   U . 

Tttta  oMiqi*  luhosatt  gibtrtfa,  mrtUtim  cmUti  Ut»ff  baa  brvrSbn,  «-o*trt  «joa- 
tuoi   el  viginti,  quadrati*.   |-r*nif«rii  *.  aii$uW 

pottico  rotundaio  ex  nmhonc  ml  margtnem  tatferiorem  pusticaai  dcctirrtuic. 

VSerj  lil.'1  0  tubopol*  of  It  rod.  and  Sow  .  bul  t»  i«l-r.  and  d 
puishrd  further  hy  the  *quar<-nr*6  of  the  ribs.     Th<-  gntiat  on  the 
Bin  omutitute  mother  remarkable  character,  ia  which  this  differs 

Eimiii  V.  ml/oi'i'ir, 

Ahca  Patricia. 

Testa  rquivalvia.  quadraU,  infra  mtundata,  crasMMuni,  lateriltua  lupernc  lufcauri- 
<-ul»ti»;   roort:  ro  |>o*SJe©   paulnlnm 

Bolt  i.i.Iiiiliiu  .-iKlal.i,  n.»|r|latuiii   laleribui  ItipCTM  aiiRiilatU,  cOMcUi*  an 
obiolcte  gnrooais ;  acne  dcntium  ear-dims  anguatu.  poslice  recurri. 

Dutiaglliahfd    LVotn     t.firandis   bj    lU    form,  which   U  1; 

rounded  at  Che  [nferior  margin;  by  the  Bngnbritj  offli  rmlintiug 

riha,  whirl  i  |ft  DDOTMrrer  mtbai   more  DUtaerouaj   and  I, y  i In-  narrow. 

of  the  the  formed  by  tin  row  of  hinp-rcctk  ami  \rrti 

posterior  termination  of  the  flame  row. 

Arca  con*obrina.     Pi..  X-  fig.  1*J. 
Testa  oblonga,  ftgU'Wia,  Bqohtlvia,  ratliatiin  cosiata.  laftcribui  raperM  ■ngultfia, 

antico  infra  roUucLiio,    | ■••  uuJaio  •n^ulain  j  cottis  «ni;u»tii,  nunier****, 

ptorgmqifl  quadratis,  el  decusaatia,  ad  busiu  siloo  trnui  rimm,  poaticia  fere 

■  tbn  .  plaiiuUiU;  arti  canUnall  laitqaOQli 

In  general  appenrancc  this  mnobiM  ./.  latum  ;  the  cardinal  Area 
io,  horsrvcr,  much  Urgcr.  and  tin-  rib-,  except  some  of  Liu-  pOatCD 
are  ileeiis*ntpd.      Jii'l^n^   froin  :i  i-iist,  tin-    I  wo  vidrrft  nji]ipar  I*. 
equal. 

PkCTE>   TllKTIMS. 

Testa  orbicularis,  tumiila.  raiuatim  coatata,  coatarum  manjiriibiw  quudnitU.  ad 
airanqoa  him  tquaniulifaia,  iquamulii  minuthaliaifl,  tntenalUu  ruyukaia; 

nil  iiitr<|ii*]ibui,  rudinliw  coituiw,  cokfcUia  Mjuamuloua. 

PeCTEN  IN.EQUALI8. 

Testa  loborbirulari*.  turniiliusrula,  eoatelli*  radiamitiuM  19.  rotun 
subdiMuiiii'i-     nperoe  UneU  deeaawuiiibtia  hie  lltie  sparaini  uoutis;  iutcraii 
t.  .tun.  ];.i»-,  l,i  \ii.ni,  ..  i|IimI)^iu(iIiImi>,  (tlfrii[5  value  concilia  anjuitionbu-  | 
tontiliia  latioribua.  Leviasimis ;  auribus  uixqualibua,  radiatioi  oottellatia. 


PcCTRN  OXYGONUU. 

Testa  raborbicnlaris.  aubohlitjua,  lumida,  costcllw  radiantibtn  19,  supernc  acuian- 
pdla,  totaratitiha.ua  avquaUboa  linela  uicreiannti  ooachuM  JooialiiKi  j  audbua 

in«qualibu»,  lwvibus.  radialim  coBtcUatioi  conttllil  UnniMiiui", 
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Pkctvxculub  ACUTICOstaiij*.      Pi..  X.  Ii£.  13. 

Te*Ca  ftuhortncularia,  uit>oMi<|iia.  pMBM  lubimgulata,  r»(Ji»ti(n  multifOAUlft,  rv»ti» 
tentubut,  « ilnv(|in-  mif/uUiix ;  «rri  eariljiiali  InferUm  ftniutcr  sulcali,  donlibm 
<vdiiudibui  ad  ut nun que  tatui  aumcroui,  coafcrtis. 

A  small  ipedm,  distinguished  by  its  subaiuxular  fonn  posterioifo 

its  angular  radiating  ribs,  and  i>  •  DUBMJIVUUi  cloao-ect  biuge-tecib.     It 
approaches  in  general  form  to  P.  Pa/Hum.  Rmv. 

Osthka  Haitknsis. 

ToaLx  <.li!onp;.i,  craiu,  plkcmU,  pltcis  pmicia  {tenia  ad  «p tools),  toAgnls,  unduU- 
it*.  subft({uBuiogis,  »qu»raie  uonnuuquMU  subtubuloiii;  Umbo  interno  otnnino 
gtabio. 

This  species  appears  to  lie  rrlated  to  O.  tmbricata,  Lam. ;   it  dif- 
fer*, however,  in  if*  general  form,  whieh  in  nidi  nig  mid  not  orbicular, 

;tinl  to  the  number  of  external  radiating  folds,  which  arc  only  six  or 
seven  in  our  shell, 

Spomiyi.vs  mraoNS. 

Tola  »ubrcfculjiri«,   rotuiitbu,  >imln*OJMj  margin r.  taliuaculn,  valid n  tlcntii:ulalo, 

extus  radiatim  costeta,  cotth  :*  ail  fi  ipioiKrti;  arc*  canliuali  altcrius  valvss 
angustbtimi,  alternu  Utiori. 

Nearest  Ul  0.  iinpi-rnthn,  easily  diMingu'ediablc  by  the  srea  of  COM 
ralve  being  very  narrow,  and  that  of  the  other  being  rather  broader, 

lliuugh  »lill  narrow. 


2.  Observations  on  Me  S,h*rian  Strata  of  the  SouTn-KAirr  of  Scot- 
land. Bv  Jamks  Nicou  F.R.S.E..  F.G.S.,  As.Mstwn-Secretary 
<;.oi.  Soc." 

DowhOStSrI  tothcsouthofSiMil.iii. I  List  autumn  I  collected  some 
fossils  (ton  ili«  nil.  r  rocks  of  t!mt  district,  wliieli  appear  [ntaneting 

as  adding  another  link  to  the  chain  of  evidence  by  which  the  true  age 
•  l  -Ij.'-i-  oOpoeite  may  be  ascertained.      Token  fa]  000  iCetion  with  the 

fotiMls  formerly  noticed  •  ami  with  those  proem.  <i  b\  Mr.  Mnorv  in 
W  gtonshirefj  they  nun- be  regarded  si  rendoring  the  Lower  Silurian 
ace  of  one  port  of  thoso  beds  almost  certain,  10  tool  theooancotlon  of 
the  rookl  and  mountain-chains  of  tin?  portion  of  Britain  frith  tliosc 

Sff  < itriofl  mav  now  be  so  far  traced  out. 

The  fatal*  whidl  Mr.  Salter  last  year  kindly  determined  were 
chiefly  procured  from  the  only  bed  of  limestone  known  in  the  Silurian 
rocks  ol  the  south-cust  of  Scotland.  My  hopes  of  obtaining  belter 
or  more  chnniolrii-ii.    IpSCaBlOSU  from  that  locahtv  were  disappointed, 

end  i:"t  sew  form  wu  discovered  alter  a  careful  search. 

In.liT.l.  fhr  highly  cmtsIHDa  texture  of  the  limestotxei  probably  oc- 
casioned by  a  mass  of  trap  with  which  n  i-  always  ustfdtted,  renders 
it  very  improbable  thai  tin*  bed  \s\\\  ever  add  much  to  our  knowledge 
of  the  bring!  existing  in  the  seas  in  which  it  snss  deposited. 

My  researches  in  the  slate  rooks  were  more  J,  especially  in 

the  Oriaatoo  quarry  near  Tramuir.    In  this  place  the  rocks  consist  of 
clay-slate,  *<iinciiiuc»  passing  into  a  line  gieywoeke,  and  are  wrought 
*  Quart.  Gcol.  Juurn.  ml  rT.  p.  205.  t  ib.  w\.  r«  p.  7. 
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tor  a  coarse  kiu<i  of  roofing-slate.      Tho  strut*  are  (Kin  re- 

gular. Hid  dip  at  65°  to  N.  51°  W.  of  true  direction.  No  cleavage 
Mfl  in  these  beds,  and  the  slates  are  fame  I  b]  ■B&tting  the  mass 

UODg  thfl  lamina*  of  <lr|KvsiiuM'.,  ru   the  petition  Of  t !-»•  :irlv 

prove*.    The  rock  i-  inb  reacted  by  two  act*  of  open  fissure*,  of  wbfc  b 

OIM  Mr1«  dip  At  S.'i0  to  \V.  4.V  S.  ;  and  another  at  the  wane  n  I 
to  E.  5°  N.  The  amount  of  dip  ami  the  direction  Tary  cousidemnU 
in  both,  the  second  living  more  irregular  ;  the;  edges  of  the  brxls  along 
it  are  alao  broken  rubbed  and  striated,  at*  if  the  motors  of  slate  had 
bttt  pushed  o*cr  each  Other.  The  surfaces  of  some  of  the  bed*  aro 
noodj  marked,  ;lh  the  spectaana  on  the  table  will  show,  Some 
of  the*e  resemble  thv  ripple-man  CODUnOOOQ  ■afidstoace,  nnd  OCtlM 
are  not  unlike  the  unpn  -moii  of  some  organic  body,  but  The  whale  art 
more  probably  cuiurvtion/irv  wd  ■  ■utin-ly  mxacrw  D  character.  In 
Hcinie  hcd.i.  concretion*  partly  calcareous,  (tartly  femigiDOUfl  occur, 
the  latter  much  resembling  moss  or  decaying  wood.  Ini!  showing  do 
ti  IC6  t  "i-gitnLustinn  whni  I  vui.invd  \\\  t fie  micffOtOOpe.  A  few 
ahon-  these  ^-ruptolin-  bedf   there  Is  a  thin  irn-gulax  layer  from   hull* 

i IOh  i"  two  inches  'lurk,  nf  n  Lrrnnu'iir  rock  containing  frogim 

of  It  'I  add  of  n  pinchbeck  blOWB  OOloUTi 

Iti  this  ([uarry  nt  but  two  bodfl  OonUiiung  fossil*  occur.  The 
upper  one  b  a  One-grained  greywackr,  the  surface  of  which  i*  ilmovt 
covi-n-i]  \,y  i In-  Qrarfefifa  Sfesfpvtafcu,  bnl  the  specimen*,  from  the 
nature  of  the  stone,  arc  rarely  well -preserved.    About  ten  feet  lower  a 

bed  of  slat-    has  been  hileh  opened  containing  fossil  i  of  ihei  -nin*  in 
great  iihiimliiiHc.  which  ire  found  not  only  on  the  surface,  but  also 
t  hmiigh  a  considerable  thickness  of  the  slate.    This  circumstance,  t.-' 
in  connexion  with  the  finer  IftTrltll  of  the  matrix  and  an  beautiful 
State  nt*  [irescrvnlinn  of  the  imbedded    Ibaflt,  -h«.w<  that    theCC    h;ne 

Itad  on  the  ppot,  whereas  tboce  in  tin-  higher  bed  bare  more  probaUj 
been  drifted  tb  thb  place  bj  a  stronger  current.  About  nreoti  ta 
eight  \  feel    toner  a  third  bed  containing  graptnIitvN    in  known,  hut 

as  a  slip  taterrenee,  it  maj  probably  be  one  of  those  abeacrj  nnenttoiiedL 

At  least  six  specie-  ofgNpto&tce  occur  in  this  locality,  as  emunei 
in  the  following  list  i — 

(iraptolite*  Sedgwick  ii,  PoritocA.      lirsptolitc*  comolutus,  tfumpcr. 

riitiauv  Pt/r/tftek.  -—     FHfaMSfl,  Sfurvhutn. 

—  tenuis,  Porttock*  gricstoniensis,  new  ipccici. 

The  I  u  very  distinct  from  any  ipedea  formerly  described, 

anil  i«  well^hartcterixcd  by  the  Oblong  form  of  its  polyp-ccU*  which 
are  closi-ly  ax»prcMcd  lo  the  baw.'^TIic  tirwt  four  of  the^e  speeies  wen 
found  by  Colonel  Portlock  in  the  Lower  Silurian  slates  of  Deecrtcrcat 
hTfKmi  .  k»<l  the  third,  (i.  tmuis,  also  Ity  Mr.  Jamt  Flnll  in  the 
blaCK  llatee  rf  the  Sndaen  Kiycr  group  of  New  York,  which  is  con- 

cd  In  Mr.  Sharpe  and  others  as  the  MUlTalcnt  of  the  LoWO  Bi 
luriaii  depasita  of  Kngland.     The  O.  luiUnni*,  though  originally  dia- 

icl  hy  Sir^Hoderlck  MmeUaon*  in  a  higher  |>art  of  the  aerie*, 
extendi  down  Into  the  Llnudcilu  flags.    Tin*  a.  cainutiutvt,  fir».i  di 

bed  bv   II winger  from   the  el;i;.    -hile-   tit'  Sv\eilen.    I  ;i-    hern  -hut 
*  Silurian  S%i(ciu,  |».  01» » ,  pi.  xxvi.  fig.  1,  la. 
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I'.'iiinl  i:;  Ireland.     'I'ln  k  therefore  form  I  wm  ?atis- 

ftOtO]  oonfll  nation  Of  Mr.  Baiter*!  identification  of  the  trilobitcs  and 
shells  ofthc  Wrac  limestone  with  fboiB  of  the  tyrouc  tab, 

The  firirnftai  slate*  often  contain  small  fragments  of  anthracite, 
and  a  ronMiic-ruMi  HnooDi  of  tins  nbstnucc  was  found  «nmr  years  ago 
in  the  Cadon  Dank,  a  hill  ai>out  a  mile  distant,  forming  an  irregular 
bed   nr  triii  among  the  greywicke  strain.      It  i*   von    Q  LD  kd 

borju  with  much  rnffieultTi  w  thai  ertn  lifter  hemp  exposed  for  some 
time  to  the  hoi  of  the  blowpipe,  the  form  r.i'thfl  mass  is  little  altered. 
The  strata  in  which  it  occur*  have  been-  much  disturbed  ami  affected 
by  teneouo  actkn,  tains  iotencfeed  >"  om  place  bj  «  vrin  of  amyg- 

rlalotilnl  grccnnionr,  whilst  the  ton  of  thfl  hill  in  fonncd  of  red  felspar 
porphyry.  In  thr  ashes  of  this  nlhfisti  I  ban-  observed  tubulin 
fibres  DDdei  the  microscope,  so  that  no  doubt  can  la*  entertained  ofUl 
organic  unture.     It  thusproTc*  tlmt  phntl  existed  cecum  (hc«c  early 

Criofai  in  sufficient  nbundaiice  to  produce  tLiu  beds  or  seuins  of  coal. 
flu-  Gricston  slates  some  marking*  occur  which  may  lutve  boon 
algae,  but  the  structure  shown  in  the  itshei  of  the  anthracite  would 
rather  indicate  a  higher  clas*  uf  HUlItlJiHI 

Uml  niree  miles  to  the  north-east  of  the  Griesiou  and  nearly  in 

the  strike  ofthc  bcdi,  I  also  fQOCCtdcd  in  obtaining  a  few  IPIrVVJaafWII 
of  totalis.  They  were  found  on  Torysknies.  n  liill  belonging  to  that 
group,  in  which,  as  the  nip  will  show,  igneous  action  lias  chiefly  pre- 
vailcu   mi  this  di-tiii .t  .  the  felspar  porphyries  dftfiTnllflij.  in  amount 

with  :1m -ilr  i: •  from  i(.      The  summit  of  tlu-  hill  i>  funned  of  jior- 

|di\rv,    hut    tin-   'l*rlivitic«  consist  of  hardened  slates,  often   almost 

crystalline  in  texture  and  closely  resembling  clink -time.  They  con- 
tain much  iron,  and  seem  so  altered  by  the  Connected  urinous  rock*. 
that  the  preservation  of  fossils  wn-  .«i\  unexpected  and  proves  the 
extreme  ihtHeultr  of  destroying  organic  forms  when  they  are  once  im- 
hiilileil  in  the  solid  stone. 

The  discovery  of  these  remains  in   the  prolongation  of  the  former 

stmts,  show*  tfiat   the  fossiliforous  bed*   HI  probably  persistent   for 

considerable  distances,  and  may  thus  aid  us  in  working  out  the    BOO 

er-Mitn  of  these    :urm >oil:it inn-        lr  wjis  ,iUn   interesting   on    another 

ii'vount.     About  500  yards  south  ofthc  GrifllCon  slates,  a  bed  of  red 

fehpar porphyria WWn ranflJBg notrij  parallel  to  the  slates,  nnd  may  be 

tracei    in  the  same  position  relative  to  their  outetop  I'm'  about  ;»  mile 

I  wafd>       A  rfrntwT  lOOk  OOOm  "I  uccrvxlh  for  nearly  four  miles  in 

the  same  line,  hut  seems  to  disappear  with  all  (lie   RMul  of  tliifl  class 

before  reaching  tlie  valley  of  the  Yarrow.     On  the  aajt  I  have  traced 

this,  or  a  similiir  win,  ut  short  intervals,  cropping  out  0u  the  sides  of 

the  hill*  t>r  in  tlie  beds  ofthc  st  reams  to  u  point  north  of  that  where 

naptolitra  occurs  »r  this  place,  however,  the  vein  appear*  to  have 

I'd  into  two  beds  about  till;,  yards  apart,     This  vein  seems  thus 

•  ■.ifumous  for  ne:ui\  n^lii  mile-  m  one  ihreriiou,  ami  runs  generally 

parallel  In  the  strata.  Tin-*  ii:m,i)1< -'»  —  ■?:  i  -,  Imam-wi,  not  complete,  as 
it  is  in  one  place  to  the  south,  in  the  other  to  the  north  of  the  fosiili- 

ferous  beds,  and  has  therefore  intersected  them  in  the  mtarraj*. 

•  A  still  itroajM   v""-i  lhaj  lOSi  *i  l"ut  of  these  fclipnr  rock*  are  not  con* 
•tmnornaeoHs  «nii  i  in  HraU  twt  trutj  tnjecUd  nmma  or  dykes, »»  ItandAatl  hy 
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In Thornielee  alatequfirry  in  Settarfcshire,  on  the  bank  of  fbeTs  DtdL 

ahotif  six  mill*  below  Gncstoti,  n  few  spi.  -iincn*  u!  two  of  the  Mime 
ii  -.  of  erapiolitce  wcit  iou.nl.  Tin-  beds  bat  dip  at  82  to  8.  50° 
B  .  Off  in  toe  opposite  iBrectiofl  fO  those  at  the  former  place,  and  abo 
l:c  DOUktaaMj  PE>Otb  of  their  strike,  an  thai  i In  v  umy  thus  form 
merely  th<  oilier  side  of  an  BntMineJ  axis.     They  have  n  r,  a 

dSffbreal  orinenloejioa]  espsotj  beuig  often  of  a honmish  r«l  cob 

no  that  1   am  mon.-   fan  lined  to  eonaidi-r  them   dUiinet.       Bevidrs   the 

C  <o/iro/ufi'r  and  the  6.  Jv(fen*i*t  then-  i<  prnhahlr  a  fotinccoua  tw- 

of  tbii  genu*,  which  Ii  not  seen  in  the  Grieaton  slate*,     hi  the 

latter  also  annelid  Impressions  arc  me,  whctcai  En  TtontieJci  onany 

thos  Arc  v,  r\  nhundaut,  thus   &tren»l  Ihmimi^  the  view  tbal  tlieae  two 

localities  belong  to  distinct  part*  of  the  seriea.     Some  of  i hc*c  vrora- 
like  imprarfoni  much   resemble   the  specie?  figured  In  the  'Silurian 
tem '  of  sir  Rodortok  Murcfaisoo,  end  may  even  be  identical ;  but  it 
! iiHrult  in  (ilitniii  ccrtainti  ni  regard  to  forms  prrsentini;  ao  few 
wrll-iViin.-il  characters,  that  4-M'M  tlirir  animal  nature  nun  l>e  nonbtod. 
The  ivpiUrity  irf  the  fold*,  frith  tin-  apparent  Lmproenoa  of  feet  <>r 
sttSB  on  the  mirgm,  stem  to  oho*  thai  they  n re  organic,  and  rather 
an  EnpnosSon  off  the  bodj  of  the  animal  Itself  than  n  men  trail  left 
in  the  -i.ti  i  md.     Similar  focaiU  occur  in  the  Tyrone  beds,  v.  Im-h,  as 
Coboal  Pdrtlock  stalest,  "exhibit  on  their  au  bees  those  markings 
the  stew  of  aim  and  tin-  torttioui  ha  of  annelids,  so 

caramon  to  tadanted  muddy  or  samh  strata."  They  bare  also  been 
observed  in  the  oldei  pnhcnxoie  rock*  of  North  Aini-Mi-ii.  and 
not  unlike  thoa  from  Scotlandj  are  Spared  by  Mr.  Emmons  from  Ida 
ao-called  laconic  pronj>.  Tims  t'.-.r  they  confirm  I  in-  i'u'w  inns  tiwii 
Of  the  n^e  and  nnim\ii.ii  "I  these  ruck-  .  thuii-li  ni  similar  Hide  ine- 
BOIUk  Of  extinct  lift  DCCBf  iB  formal  im  is  i<t    e\ei  \  n^i-,  ilu*y   jii-rhapa 

rather  indicate  sunharftv  of  oondkfoni  Jurinir  ■  ).  portion  than  identity 
of  ant. 

From  the  whole  facts  not  iced  in  this  ami  a  fonii'T  paper,  there  CSfl 

be  little  doubt  that  the  dates  and  mywackce  of  this  part  of  Scotland 

belong  to  the  Lower  Silitrinu  period,  nnd  an    prolwhly  the  ccruivali 
of  the  Llamlcilo  tla*i>  of  Wale*.     Judging;  from  the    \u  i  imeiis  of  the 
older  Welah   rocks  eoulained   in  (lie  Museum  of  ilie  Sueietv,  these 


ftctcral  HhM  that  Interact  tlic  iirau  at  a  eonsldcrablc  Angle.  Veins  of  tlii>  ktad 
may  be  lean  in  Pricitliopc,  though  BXM  of  them  in  tint  loealitj  oonfimo  to  ilio 
ludiiinji.     A  tein  m'wi  |,h'  "»um-  i>i"  thr  I.nihi-n  with  I  direction  to  8  '»<>'  Bi  Ire 

c<ui[>cui.  ivhili.l  the  ilrikc  of  llic  slrvtu  is  ncurly  from  B.  to  W  .  »!  ■<  « -infirm*  tlti> 
view.  In  n  nam  of  vertical,  or  uearly  vertical  itr.itu,  the  line  uf  Irjisi  rrxntanco 
to  the  eicapf  of  an  igneous  rock  would  of  eourw  lie  betnecn  the  bed*. 

•  Swiii*  nt  thr*r  niiprcxsiii^  priiflrntr  n  COOaldflnibla  thirkni***  nf  tlw*  «tatf». 
r-\iii  II  .mull  a*  iiiur-f.iiirlli  of  IB  ineli.  Ihll  IO0V1  iBSl  tlia  amnml  inih  M  IkM 
d  mi  the  muil  than  rnovnl  through  It.  The  peculiar  arran^enieui  n  toe  mou 
below  miRht  ari»c  from  the  worm  grail nally  raUiag  it*  UmIv  toward*  the  m  - 
In  ;i  l.iiu!  nf  andaUttag  motion  us  the  toft  mud  accumulated  and  deprived  it  of 
■cccm  m  the  *»fltcr. 

t  GeaL  Heport  on  lx>ndoiidcrry,  p.  '2!iO. 

J  >iu  il.r  form-  areeomiuon  in  rocks  of  tlie  eool  formition  and  thcliaj.  and  QW- 

rinipn*  iniin  bOtfa  an-  [ir«"»i'ni'.l  in  llii*   Munoiim  nf  tin1   Sm  ..  tv        Sir  (  'li*rli  .    I 

it!/  preatOWal  Other*  from  moderti  in  ml  ih-|HikiiM  in  the  Bay  of  Kumly.     Sc« 
yuart.  "ticol.  Joura.  vol.  v.  p.  311. 
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flasp*  are  also  the  mart  closely  allied  in  mineral  chtm  t  r  |0  tin-  £ltt- 
rian  formation,  of  tin  region  now  comidoed.  The  coarse  white  sili- 
ceous rrka  ooBmou  imang  (he  Gendoe  ■iuii.^tont's  art  imkuovui,  m 
far  n*  I  him  oh  it -..■.:.  eoaoog  in*  old  rodu  Ed  the  onnfti  met  of  Bool 
land.  The  Cffllj  bcdl  ilwii  BpproxilMftC  to  these  ftTUs  in  mineni! 
asjwct  are-  BOBH  CD  -lie  south  of  JKo\burJ;'li,< .  md  thus  in  what 
i-  probably  a  newer  part  of  the  sierics  (pCfbtpl  txpi:\;ii<  in-  nf    nine 

I  tart  of  UM  BPPCI  Ludlow  n.  U*!)  Tin-  n<iM  important  pecu- 
iarity    of  the   WeU)   rOckn,    is  the   prrnt    ahuudnnee  of  organic   life 

which  ihev  exhibit  when  compared  with  the  few  traces  found  in  the 
north,  lliey  M-em  also  to  dihVr  somewhat  in  mineral  composition, 
containing  n  much  greater  ■niouiu  i  I'  iVUpnTlinus  and  Apparently  *ol- 
canie   matt-rials   than  arc  MAO  m   the  Scottish  stinta.      Kvcn  mineral 

and  metallic  products  are.  with  I  lew  exceptions,  rarer  in  the  latter 
. — probably  DOUOqiUnCfll  <>r  nt  least  tndiemious  off  Irs*  frr- 
pol  eiuiii-niporaiicou*  igneous  action.  It  is  an  LHttmtfflg  ipicstiou 
how  for  we  can  connect  the  more  or  less  abundance  of  life  in  these 
ancient  -in-  with  I  lie  vnrielv  nf  ininrinl  ingredients  tlnown  into  their 

n  by  Toloanoa  existing  nt  the  time*. 
Tin-  Buorian  bedfl  d  votend  by  Colonel  Pordock  in  Tyrone,  are, 
however,  the  ncrai  cqgiflqatt  of  thorn  now  described,    The  mineral 

rli-it  m  1<  .  ,r\,~  i  In    Tinl    MM  -ir  fM    il  ill'rrvnt,  and  ill  hnlh    COUI1- 

■  they  are  cfaan  ofi  rmd  bj  the  compiMftmiMicfa  ofcalcmou 

matter.     The  Irish  strata  also  lie  in  the  direct  continuation  of  the 

uortlicrn  pnrt  Qfthc  -N  Ottltfa  nmnnt.v:is  faRD  tin-  termination  of  whii  h, 
I'mtp.on-k,  tin-;,   are  only  .-epnr.it'  <1  bl  mi  interval  of  LOO  Bill  li 

Prou  Pb  nleii  ihiir  the  distant  c  ie  dotty  200nnlee»ind  the  eanetMut 

i'i  OTBfllC    '  i-iniii-    is  perhaps  elo     i  murht    have  been  cyiectcd. 

more  especially  as  not  more  t  linn  three  of  the  PnTiMffO  rflJn  |  pev 

among  thoee  ooDccted  by  Ml  Moon  m  en  intermediale  1  ocaBtj  .  It 
is  also  worthy  of  in. tirr,  thai  srhlw  thi  Qtioetoii graptolHue  have  only 
wrraturrs  on  one  side  of  the  nxis,  those  from  WutODlhxTe  iremTtdly 
show  Cliew  011  both  Mile-  ;  hence  the  latter  probablj  belong  to  another 
part  of  the  series,  and  perhaps  correspond  with  the  patch  of  Silurian 
tchstt*  dieooverod  in  PerBHansh  in  [relaaid,  ranch  contain  the  C 
pri/tti*  and  Other  MkteOM  species  like  those  in  AYigton.  These 
strata  lie  further  south  thw  the  Tyrone  beds  with  which  the  Peebles- 
shire depochi  Ini.  ilnnty.  niuM 'hIoiu-I  I'orlloekf  also  places 
linn  i  i  :i  1i!;:1ii-i  jimii  of  the  Heric*.  In  both  coiuitrics  therefore,  the 
older  rodn  OOGinrOII  the  O0rth«  the  newer  on  t lie  son tli.  w  em  niiienrv 
eouii  oe  iIm-mimjiIkhi  of  the  Bcottllb  depOeits  here  proposed. 
In  mother  point,  the  geokgica]  history  of  the  two  district  also  cor- 

•  tl.  mneoui  to»p»  el  (be  BBglisbSflorian  depodti  arc  deecriM  by 

Sir  K.  I.  Uorchiion  in  Ins  great  work  on  thi*  forroatiun.    8«  Silurian  Sy 
|.j».  ',:•.  ;«■  v comp.  Jom  .  QcoJ    B*Ci  hH%   "-  i'.  IJI-I7&.     In thit  place 

the  author  R«crii>' -  iii<  i n  tw  n  iti  of  entanal  m  In  oeruln  portion!  of  (be 

; .     .  i»  !!k-  taieaM  Igacoui  ecdon  which  locomptnled  tocn  deporiticfL 

The  oppM&tSdn  '•>  i ■)<■  M'-'s  111  iho  icm  i»  only  i»i<|iorofit,  a«  the  anatloni  vUsh 

to  tl  ■  \  nnl  (hiring  the  time  of  ihcir  most  violent  anion  were 

tUftkOMU  to  ilotnn     :l<  .iniili  yiU    In-  l.n.nir,ilj|rlu  Ml  il«-vi-((i|nui-nl  ilurin^   llir  in- 

UmU  ttf  NpOM  ami  at  grpatrr  tlwljiuer*,  hy  inifuilmiug  more  calcareous  aid 
other  substance*  into  the  inter.  t  Report  on  Load  p.  432. 
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responds.  Pfllffptl  Port  lock  jrnn  nUrntion  to  the  strongly  marked 
line  of  demarcation  between  the  fauna  of  the  anrient  rocks  in  this  jmrt 
of  Ireland  and  that  of  the  formations-  which  succeed  them. 
fact,"  he  say*,  "there  is  hen'  no  such  iillllHMWlhlll  ftllimllllll  in  m 
fomil  KUta  the  Devonian  mtu  \  that  is,  there  is  no  formation  in 
which  fossils  peculiar  to  itself  an?  com  mingled  with  a  large  percentage 
of  those  belonging  to  thr  Silurian  cm  the  our  hand,  ami  I  QC  I  Bjb 
I.  t  i  it  ill.-  ..ill  r#."  And  thin  muv  with  «-rpwd  truth  be  asserted 
of  the  south  of  Scotland,  when*  the  break  both  physical  and  j-alacon- 
tological.  bfttVMUl  the  Silurian  nd  the  next  higher  formation,  is  re- 
mnrknhly  distiii.  -t,  and  iadirnU*  n  long  period  during  which  iui  uVix>- 
-it  ■  hiive  Iwii  beta  fbrnsd*    It  wn*  probabrv  faring  this  Interval  th*t 

llir  rich    ichthyolfl  Ec  bcdl  Of  1  '«■  rr  ii  - !  i  if.  - .   POTIWlhirO  and  thr  north  <»l" 

Boodand  srare  accumulated.  It  is  in  the  latter  localities  thrrefore 
lint  u  traii'ifiou  downwards  fnnn  (In-  w.-ll-knuwn  carboniferous  and 
old  rvd  sandstone  forms  Of  life  ii'di  IDOM  of  the  Silurian  beds  uiUJi 
ho  sought,  rather  than  on  the  southern  aide  of  the  tvncUnal  trough +. 
■  of  il'"  thickness  of  these  Silurian  drpo  n- 

dcntlx   bo  very  imperfect,  ax  the.  thick  covering  of  detritus  nodm  it 

almost  uiijKissiMe  to  work  nut  tout  in i«  seetiuti*.     The  difficulty  is 

tnereascd  by  the  principal  rivers  flowing  generally  along  the  strike  of 
the  bed*,  so  that  those  transveriM*  (rprges  in  which  full  disphrt*  of  the 
strntitiention  might  la*  expected  to  occur  arc  very  rare.  The  follow- 
ing calculations,  therefore,  an*  merely  hypothetical,  ami  intended 
rather  to  stimulate  than  to  satisfy  inquiry.  AwuminR  that  tln- 
Thornielee  slate*  belong  to  a  different  part  of  ih  those  of 

the  Gricston,  wo  have  in  this  part  of  Scotland  thu  .  .1  btaxt  bands 
•  if  f.i-Mliferoni  rocks  muiiing  from  south  we»l  to  north  east  in  uwrly 
parallel  Hues.  The  most  northerly  il  the  Wine  Itinrxtnnc,  ulneh,  in  a 
OOOnlTT  whflre ltms  iaof  so  much  value,  wo  may  well  1"  laST*,  would  have 

ii  bad  it  again  cropped  out  to  t lie  south,     It  can  he  cer- 
tainly traced  for  more  than  ;i  iiiih'.  h;n  infl  been  quarried  on  tlic  south 
Of  i he  Tweed  iicnr  Drumelinrr  Castle,  where  it   i*  nUo  aec 
I  liy  trap.      A  similar  trap  rock  ia  seen  twelve  miles  east  in  the 
Eddleston  river  aaaociivtcd  with  an  impure  limestone  formerly  o^utrrii -il. 

which  prohtibij  hnu  the  continuation  of  this  bed.    Thr  distance  of 

than  thr<-r  btodfl  from  each   other,  measured  on  the  map,  nt  right 

angles  to  (heir  strike,  is  six  miles  from  the  lirsl   to  the  second,  and 
I'onr  rnili-y  from  the  noeond  to  the  third,  i»r  ten  mile-  in  all.       Allow 
ing  tor  the  inclination  of  the  strata,  supposed   to  dip  at  an  average 
angle  of  Mi',  which  is   much   below  the  reality,  tin-  beds  included  in 
these  two  zones  will  have  a  thickness  of  about    lll.UOO  feet,  or  of 

21,000  feet  in  the  more  northern  our  nlmie,         \  -  tin     ii    I  \eln  -mc  Of 
tin-  whole  mass  of  more  remit   bed*  on  the  south,  the  Silurian  for- 
mntions  of  Scotland  at.  least  equal  those  of  other  countries  in  the 
amount  of  accumulations,  Imuevcr  inferior  they  may   hi:  in  ahi 
of  organic  remains. 

*  Report  on  Utid.  p.  M3. 

f  Ttic  "nnonnOOS  KJgnBSM  IfaislEBOH  «f  llic  former  ilcpotiti"  wu  noticed  twont y 

Stars  ago  by  Prof.  ScilgM'ick  and  Sir  R.  I.  Murrhtion.   Sec  Trans.  GeoL  Soc.,  2nd 
cne>,  »ol,  m.  p.  HI. 
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Noto  fin  tIio  mm  t  BSUMDFt  syttenxo  of  mountains  in  Enronc*. 
M.  Elie  de  Beaumont  include*  tin-  Miiulirm  mountains  of  Scotland 
in  |  is  >\'r-ri:>Mrrl.<n(l  and  I luiiiUriK'k  ssMi'ii).  ibragh  with  some  hesi- 
fli  Imiii  mi.  .  rtAllllT  as  tO  lIlC  Age  Of"  the  y'r.itu  ,nnl  their  mean 
ilir.i  li.n.  Tin-  Forma  I  difficulty  may  now  be  repnxded  as  removed 
by  the  fos«il«  collected  liy  Mr.  Moore  and  BBKlf  in  surh  distant  parts 
of  tin  ili.in.  ud  it  thus  seems  worth  while  to  impure  how  f«r  fcbi 
general  direction  of  the  beds  coim  nl<  -  »\-th  rhat  which  lie  as-iipis  Ut 

this  svtfrm.  Aim-iiil:  ii  lut/.r  nuu.ltri  i  -f  -  A  -n  \  ;it  i«  3DI  in  IVi-lilva-ahirc 
«nd  the  nciplihouriii.' -'"in:  m- .  tnrlicieiitly  precise 

to  be  used  for  this  purpose.  With  iv.o  ttentionft  probably  acci- 
dental, the  whole  of  these  fall  in  mi  are  of  61*  ' ,  or  link  Don  than 

onr-rliihl  i)m  -i-irr'.r.  Thirtv-nVc  or  more  than  n  half  dip  tn  the  north, 
thirteen  or  one-fifth  nre*Tcrtical,nn<l  the  remainder,  eighteoi)  in  number, 

dip  south,  as  shown  in  fig.  I.  in  which  the  Roman  numerals  mark  the 
number  of  bed.*,  when  more  than  one.  corresponding  to  each  line.  The 
mean  of  the  whole  fa  K.  .'{."»  '  10'  V,  or  ahoul   !»'   north   of  tin-  mnfe- 

in'tic  cost.     Aooonliiijc  to  M.  I\.  <V  Ili-:*.n t'*  calculation,   the  ifi- 

tiofl  of  the  rrtteWj  t'>  which  In-  refer*  this  chain,  is  in  this  place 

Fig.  1. — JMrWtfal  of  S./rtfifi/i  Sfmt'i  in  the  South- Ka#(  of  Scotland, 


Bulletin  ib:  la  So<\  (!i"l.   <l<    trance,  Mm.  i*.  I"»  01*. 
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about  J..  H':  N,  iliffcring  5°  fmm  ihomcumt' tlu*  ob^-natioiMs.  He 
also  ascribe*  the  spham]  of  ill.-  Qrunpitai  to  tin*  mric  great  con- 
vulsion ;  mid  it  is  remnrkuhle  that  tin'  narrow  zone  of  cUv-slatr,  ex- 
tending from  8t0MfcSf«n  to  Arniri,  hxn  for  the  irreater  part  of  its 
cour«tftilii<vii  i;  of  E.  36*  N.,  almost  hUiitiral  with  the  mean  of  the 
observations  in  the  south.  This  band  of  *Iate  may  thus  Ibra  the  eon- 
tiinin-imi  <»f  the  Siluri.i  hi^Mipon  the  other  riilc 

of  the  synclinal  valley  in  which  till  CVbooifarOQfl  Mrntn  of  Scotland 
lir.M-  been  ilrjK  -iii  1 1  The  mineral  chnrni'liT  of  the  rooks  is  not  op- 
posed t v»  thlfl  fin  |  Mm]  fli«in_*li  no  fossils  are  kn  >«i  in  tJie  northern 
dates,  vrt  in  (ilru  Hulmult'l  m  Arran  1  found  spheroidal  bodies 
similar  lu  MUM  WW  eoiniomi  io  IVebli  iliiir,  and  which  arc  pro- 
bably organic,  perhaps  cast*  of  a  specie*  of  trilohitc. 

Tlu-  direction  of  these  chains  is  thus  uot  very  different  from  that 
which  the  theory  would  mpiiro.  The  elantioo  of  thi.i  system  is 
placed  by  the  distinguished  author  in  the  interval  butwmil  the  dose 

of  the  Silurian   and    the  commencement   of  the  old  red  sandstone  dc- 

l  Hi.-  hitter  wow  fonui-rly  *  shown  to  rest  aooonformablj  on 

the  edga  of  tbo  unturned  Silurian  at  nil  a.  and  also  to  fill  valley - 

ISfaftM  m  ll -ui.-r.jn-.it  tn  their  elevation.    '1   n-  uould  can.   hack 

the  fbnnatkm  Of  the  chain  to  a  period  much  anterior  to  thcdepo.-wi  .i  ii 

of  iii..  taorlftOfM  i  bed  ns  this  rock  in  the  Booth  of  Boatload  shoaH 

Kili:i|t,  \,r  vm  her  lOOdottd  wkli  the  carboniferous  tliau  with  the  true 
rvonian  beds  of  England,  an  intrrvnl  of  mffictOBl  daratioo  for  the 
vnriou*  <]  which   tin.-  strati  bttvfl  evidently  undergone  before 

Ihe-r  wen  oovorad  up  by  the  superior  bods,  maj  tlm*  he  nUtnined. 

Bat  although  the  gonertl  dim-tinn  of  the  strata  and  the  period  of 

their  formation  do  not  differ  much  from  tliat  muiredj  there   are 

of li<  r  facts  in   the  physical   *iruclurc  of  tins  part  o!  Scotland  ICM  fa- 

nihlc  to  tin-  ii-.:  'iiiout  theoty.     Tin*  Pcetlond  lull-,  which  have 

undruioicilly  boon  formed  mOSCquent  to  the  deposition  i>f  the  old  red 

sandstone,  or  ml  her  ofthl  COtl  -immures,  havea  direction  of  E.  40°  .V. 
thus  agreeing  exactly  with  the  hue  ev-itrued  to  the  W     i       eland 

avsteui.      The  SUBB  direeiimi  i>  reproduced    Is  main  of  the  rid^. 
tlie  if  tUf  LothisJUj  and  also  in  the  trap  rocks  of  Fife-  And 

the  Ochil*.    In  these  innftmnsn  we  hm  parallelism  of  direction  v. 
ont  identity  of  age.     On  the  other  hand,  the  Cliewnts  00  the  BOUth 

Srobnbly  coincide  m  age  with  the  IVutlnuda,  and  also  in  their  general 
i.ittion;  hut  the  porphyry  rocks  constituting  thetl  m itern  nod 
highest  portiiiu  form  ridjres  rutining  N.X.E..  and  thus  vary  much 
from  the  direction  nl  tlu  i  hnin  nf-(\!neli  lliey  form  n  chief  part,  and 
also  from  the  system  of  the  North  of  England,  with  which  they 
should  be  dotclj  related  b  time.  The  structure  of  this  part  of  Scot- 
bold  thai  coniimifi  the  oMtodoBi  to  this  th.air.  which  Sir  Henry  de 
la  Uechc  long  ago  derived  from  the  lines  of  elevation  observed  in  the 
M  ith  of  England  f> 

•  Qaort.  Jouni.  Ceol.  Sor.  vol.  iv.  a,  199. 

t  Gcol.  Manual,  3rd  edit  p.  189.     M.  £.  dc  ISeiurnont  Indeed  itata  tliiu  IbfTS 

i«  ■  Hadsa  |  in  il M<'  linci  of  elevation  to  mflnence  the  more  rcccatrlevaiioii* 

in  unit  vicinity.  Thh,  howctcr.  to  far  from  retnminjc  the  objection,  admiti  m 
tiuili,  and  »  ")'■>*  i|ticntly  that  jhubIIcIim).  in  diio  (ion,  tvcn  in  Hrij/lilHrtuiiip  luoun* 

udiaim,  U  no  proof  of  identity  in  the  time  of  (heir  elevation. 
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Wlwn  we  contrast  th>-  d "ruled  unconformity  that  alwavs  appears 
in  Gotland  between  'in  Silurian  Btntfl  md  the  formations  tli  iv-i 
on  them,  with  tlif  perfect  parallelism  which  has  been  >hn\\u  to  exist", 
i  i  tin-  •;.  pical  region,  between  deposit*  Of  tilt  NBU  age  anil  the  over- 
lying   old   red  and  carboniferous  rocks*  the  BtfcUnM  >><    becomes  still 

stronger.  With  such  proofs  that  tin •-■•ancient  disturbance*  are  merely 
lOCil,  and  h:nc  not  ati'ecied  nil  flu  rOckl  of  one  age  even  m  llie  MM 
emnitrv  or  liriiili-ii  (It-.rn-i,  we  .-mi  hardly  he  aXpeCtad  tO  believe  that 
i  m  ir  iullueucc  hat  extruded  OTSX  the  whole  of  Kurope,  and  even  itid • 

mi  itr   i  lis.  :inl     m  '.-i  .-I    -    if    \  Dt    :iinl     V  merit*. 

The  dip  of  the  strata  in  tins  fftDgC  of  mountains  is  fin  lew  regular, 
.■r  in  amount  or  direction,  than  their  line  of  rtrikt,  On  laying 
down,  honvrcfi  mi  obserratloni  on  the  m.-ij '.  Etsppcan  that  towards 
thr  aorthsra  margin  ofths  Silurian  rook*.,  ma  dip  is  gnanUff  ntath 
wards,  whereas  a*  «.•  proceed  south  a  change  takes  place,  rind  t  In-  dip 
is  more  freqaenih  to  thfl  Krathi    Though  tbett  in  numerous  ex- 

ccptiom.  -till  tins  I'm  (  indicate?  (heOOCHTWin 

:i  niifiiiinal  axis  dmt  which  tli--  bedi  have  been  folded.    Ihkafl 

ralrr,  thin  axis  will  pas*  from  tin*  ^mup  nf  ('•  l-|i:ir  pnrpliyry  halt 

cast  ft'  iinri'lciilh-n  to  Loch  9mm  north  of  Klonat)  vrnen  igneous 
nx-ki  also  abound.    It  thus  runs  alon^some  of  the  highest  mountains 

south  i  if  the  r-ith  ;  Mini  i  he  niimriil  spring*  at  the  Idealities  just  tunned 
an-  probably  eunnecri-d  with  this  fine  of  mu-ieul  i^io'im*  iiettOOi  It* 
general  direction  i*  considerably  more  to  the  north  of  east  thou  tlie 
mem  :•  d<  iluced  Bar  the  strata. 

The  position  of  this  axis  flf  clevntion  so  near  the  northern  boundary 
of  the   ofhriln    rock-    lii  poinl  "t    much    interest,  from  ita  apparent 

connexion  with  some  "t"  i lie  most  rcmaxlcaldc  \<\r,  icaJ  peculiarities  of 
the  count  n  On  nuuintu^  a  iieoln^ieai  man  of  .Scotland  it  will  1m? 
seen  that  the  bouadaTf  bettfCCU  tin-  Fed  aWUbtOM  tod  thfl  Silurian 
bmsAloiU  "ii  tbfl  •■■nih  is  ten  irregular,  the  uov<  r  deposits  forming 
many  indentations  in  tin-  older.       It  WAS  thence  inferred  that  the  | 

[stone  hail  been  d.-po-ited  in  valleys  eroded  in  die  gpajwiakfl  rorks 
at  a  very  eurlv  period f.  The  northern  margin  presents  a  different 
outline.    The  bora  r  than  i*  for  great  distances  newly  a  straight  line. 

with  few  sinuosities.      Thus  from  the  trap  hills  at   the  sources  of  the 

I\*ith,  the  line  of  junction  runs  almost  direct  to  Ilowgate  mar  lYuny- 
CUik,  where  it  bends  slightly  to  the  south,  hut  soon  resume*  n  recti- 
linear direction  towards  the  north-cast  to  the  coast  nt  Dunglns*,  where 
it  again  curves  round  to  the  south.  Along  this  line,  especially  to- 
wards  the    i-m.sI,    r  In-   jiineli if   ihe    Ivmi    f.nii:iii..n.    i-     in:t  i !-  ■<  I    by  a 

range   of  hill*  composed  of  highly  inclined   Silurian  xtr.ito,  mznintt 

which  'In-  red  sandstone  and  earhonifennis  roek<j  nhut  in  nearly   hori- 

ital  beds.      In  some   plaoas  Chfa  sppeiirnuee  Ls  eoncenled  hv  tin' 

sons  iniiiiMiuni..  sapscistQj  thoss  conoactad  aritib  Unto  and  the 

'enthuelv.  but  i..  the  rtotitb  nf  Hdinburph  and  alonn;  tlie  base  of  the 

Lammcrnniirn  it  i«  very  distinctly  marked.      In  ninny  places  the  close 

•  See  Murch&MD'i  Sfluruu  Sy»trin,  cliap.  xhi.  p-  r>il8,  &t\,  win  n  tin  EiaOa> 
aatanoi  ••(  tak  bmh  «nii  Hil-  umoq  al  IC  Ldi   Dsaaanu  i->  ior|  tlcst^j  <•»- 

plaiucd.  t  Jouro.  of  QaoL  Soc.  vol.  iv.  p.  200. 
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i  ■!'  tin-  deep  «lo|*  •.»   t)w-  greywncke  hillt   fo  l  v«  cliff, 

somewhat  softened  I'v  degradation  in  the  long  lapse  of  ages,  can 
scarcely  be  overlooked  by  the  most  careless  obwiior. 

Ami    ii  ":i,  I  bdieny  dm  ben  tin*  origin  of  the  peculiar  feature*  of 

this  boundary -line.    The  Silurian  ttntt*  evidently  extend  much  farther 

north  below  the  more  recent  deposit*  than  their  tHwirlnnon  Uicmm. 
This  i.i  proved  by  tin-  iVuiruicuts,  BOTSRd  unronfonuabfy  by  tin?  old 
conglomerates  and  vuidstoncx,  which  are  61  p  OK  J  at  several  point*  in 
flu    I'eiitlaud  hill*  where  th«    dNJKaT  rnnsacs  have  been  forced  op  by 

the  igneons  ruck*  in  tlmt  chain.  Such  an  i  vtcitMon  nf  the  Silurian 
beds  is  also  required  to  balance,  as  it  were,  the  southern  side  of  the 
anticlinal  arch,  stretching  down  tfl  tin-  bonh  r  of  Kugtand.  Hfl 
coneliule,  1 1  ml  whilst  the  wniihim  IihIj*  <»(  flu  ^reywarke  roe  k»  was 
ln-inuc  fiit  inl'i  s  il!.\-  iiv  river  action,  the  northern  margin  waa  <-\- 
|HiKi-iJ  lii  the  h.i  (in  -  mllueiicenf  an  open  sea,  which  has  platted  down 
that  rocky  hed  rei  which  the  newer  formation*  of  tin    ..ulrul   tTOtlgh 

of  Scotland  have  been  deposited.     It  has  only  been  near  the  BM 

-i f  iln    I>i\ii:uan  period  that  conditions  were  again  t*t*h!i>died  in 

the  southern  part  of  tin  mitral  valley  of  Scotland*  |M'miilling  detritus 
to  accumulate  round  the  ancient  shore*.  Tin*  accumulation  hn*  then 
gone  on  contiiiuoudy  during  the  whole   carboniferous  penoil — red 

MndaUHMI  pawing  gradually  into  white,  ftheM  btiOOVmng  mixed  with 
shales  and  then  with  limestone*.  a>  the  waters  freed  from  the  EftinV 
poroxidc  became  more  t;ivoitr.\hlc  to  the  growth  of  corals  and  crinoids. 
I-ater  (h  i "dcMti-ons  deposits  decrease  in  abundance,  and  shales  and 
sandstone*  alternate  with  senilis  of  coal.  During  this  period  the  land 
must  haw  been  nlternnl.lv  above  ntnl  below  water,  the   uprighl  trees 

*eeu  in  nifin\  jilmrw  inning  grown  taring  the  fonnen  tb  Lugetranka» 
forty  feel  long  or  mure,  exposed  m  the  snmKtone  iptnrrie*  near  Kdin- 
burgh,  having  been  drilled  into  the  Iuimii  during  the  intervals  of  sub- 
mergence. 

The  influence  of  these  ancient  revolutions  on  the  actual  physical 

Srographyof  the  count  r\.  j.hi  ttti  thtrl  %  the  dinotion  of  river  drainage, 
nerves  notice.  On  drawing  n  line  along  the  watershed  (4  tin  DOQDr 
tain  chain,  trparttfng  the  rivers  ilml  llow  south  from  those  that  rench 
the  sea  on  I  he  tn-itli  of  thl  axis,  it  is  seen  that  the  hitter  an*  compa- 
ratively insignificant.  Tlicdivi-iuii  line  full-  ei  ■  ■  : 
boyona,  the  DOrthcn  hi-unduryof  the  chain  and  of  the  Silurian  RM  k 
Mjihv  of  liic  rtreuni  tlmt  ii-'  mi  the  newer  formations  of  the  central 
(I;  ii-ii-t  intersect  the  whole  mass  of  older  deponit*  on  their  way  to  the 
sea.  Thus  the  Nith  has  i  t  -*  source  iu  the  cool  formation  of  Ayrshire. 
within  twelve  miles  nf  the  Firth  of  Clyde,  hut  turn.*  south  and  falls 
the   Solwuy.  utter  ptisniug  tluMiiirh   the  whole  ridpe  "I  ISihman 

:i lain*,  elevated  iu   iiiaiiv    |»oint*  rVoiD  2000  to  SOOO   feftt  nhove  the 

aea.       Further  west.  lOUM  of  the  -smaller  itlMUIt,  ns  I  lie  t  'ree  nml  Ken, 

illustrate  the  mu  js-cnliarity ;  and  on  the  east,  the  Lyne  and  other 

*  On  the  north  tide  of  thU  trough  or  valley,  in  Perth.  Forfar,  and  Kincardine 

ddnsj  Ann  dapotlti  ban  btgn  imfa  curlier.    ThU  Ii  ibown  bj  tba  jrrrat  rx- 

tcol  of  Lhc  old  red  Jiunlalnue  in  Ihr*c  count icj  cuiupoicd  lv  iu  limited  dtvi  1-  a* 
ment  in  Ayrihire  and  the  Lotlviana. 
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:1m    Tweed  fbOcni  a  courw  apparently  iii>  Itoa    '• 

The  Clyde  alone  uuiium  in  opposite  directkm.  Mri  budt  phvaieoJ 

phenomena  show  that  its  upper  waters  formorlv  joined  tin-  Tweed  by 

Ion  valley  near  Biggar,  ami  hence  Bra  this  exception  i    i  ! 
Hem  dfttr.  ami  coDecaQCDl  oa  lone  of  the  moot  itoent  revolution-  In 

flu-:  vl  i-t  ri-  r .     Thus  almost  tin*  entire  drainage  of  this  mountain-chain 

flows  to  one  side,  so  i h.u  nil  its  larger  rtrer-befiQI  o|wn  out  to  the 
aouth.  The  greater  number  too  of  Ue  Beet  efented  mountain-sum- 
mits rage  along  (be  aortbem  margin,  whilef  on  tin-  waft  then  arc 

many  Ion  hill*  and  undulating  ridges.  Hence  the  southern  valleys 
are  wider  and  blend  more  gradually  with  the  plaint  than  flfcOOe  OB 
the  north,  where  tfal  streams  often  How  through  mirrow  ravines  or 
bop  notches,  COt,  n«  it  wrrc,  in  the  steep  wall  of  rock  forming  the 
anrient  sea  cliff.  The  Glailhnu*e  south  of  Ivliuluirirh.  the  Herriot 
near  PtoJ*".  And  the  lingular  ravine  crossed  l>y  the  Pen*  Bridge  nt 
a  height  of    123  feet,   but  m  other  places    IJU  feet  deep   uul  only  fill 

brond,  are  good  Uaetiationa  ofthfa  peculiarity. 

Th-  hue  of  coast  south  of  Dungl&ss,  where  Huttou,  Phnfair  and 
llnll  round  lumiji  of  the  looet  oonnnoiBg  illustration*  irf'  turn  great 

principle*  of  physical  geology  which   they  laboured  to  establish,  st;ll 

exhibits  manv  remarkable  traces  of  this  old  .Silurian  beach-line. 
From  the  rocky  promontory  ot  Fa.-d  In-lle.  i  he  const  trend*  westward 
in  teerieeoi  bold  di£Be>  fenced  hv  large  fragments  :.nd  oatlj  log  points 
of  greywaeke  Near  Faln-hnuk  it  bevkfti  more  to  the  north,  and  the 
rod  sandstone  appears  on  the  shore,  dipping  north-east  el  'J.V.  and 
folded  in  tint  curve*  round  the  projecting  masses  of  nearly  vertical 
Silurian  strata  that  project  at  intervals.     The  sandstone  apparently 

retains  ita  original   position,  the  dip   being  due   to  deposition  on  a 

sloping  bottom,  and  not  to  elevation  ;  and  hence,  iu  following  the  lieda 
along  the  coast,  the\  heroine  move  mid  more  nearly  hnrixontal.  It  is 
highly  interesting  to  observe  the  sea  gradually  washing  nwnv  the 

MUidatouc  and  exposing  the  ancient  hunch  on  which  iU  waves  beat  *o 

rnaaj  ogee  beftm 


Fig.  2. 


Note*  on  the  Fomtt, 

GRaPTOLITES  CIUISSTONIKNM-;. 

I  have  givell  this  name  to  the 
new    species  from   the    locality 
where  ii  occurs.     The  el 
ii.   ni miied   above,    "the    oblong 

serrnturc*  closely  upprcsscd  to^MwwwMMM«MMMHa 
the  stalk.'  mulily  distinguish  it  from  any  other  I  haw  seen  described. 
Each  of  these  eerraturos  has  a  raised  margin  dividing  it  from  the  axis 
and  from  UW  one  that  *uecccds  it  upwards.  The  serratun-s  and  alia 
are  about  equal  in  breadth,  and  together  measure  JL  hieli  or  under. 

Hie  length  of  some  fragments  is  o  to  S  inches.  In  fig.  2t  a  u  the 
natural  siie  ;  b,  magnified. 
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(skaitoi.itkx  rowon'Ti*.  Huinger. 

In  some  specimens,  prohabl  v  young,  the  axis  is  very  narrow  com- 

Cncd  to  the  length  of  uY                 ;is,  bring  lid  It-  more  than  n  mi're 
v.    In  other  specimens  the  axis  bee i  bran  iows  a  de- 

Bat  aknuj  the  middle.    This  rehi'  enhuj  ana  increase 

i if  ill*'  mn  •  ha*  alraadi  in.  * ticed  !■■  I        me, 

|H-rlmji*  vitv  old  Ttrieth  lof  thu  specks,  Ihc  »\i*  istnudi  i  cd\ 

ninl  i'm      i  .  :  it.-<  in  ash  shorter.     They  form  mcrclv  a  series  of  I 
obtuse  indwide  teeth,  scarcely  projecting  beyond  tin-  maxgin.     "I 

may  iVrnii  h  distinct  pedes ;  dm  ihr  tnriatifm*  fitdrntly  produced  liy 
age,  or  fiom  the  manner  of  imbedding  in  the  stone,  as  teen  in  differ- 
ent pans  of  the  i   show  ihal  much  I !*Ul ion  is  required 

in  such  uivmeliuii:. 

Graptomtxs  ludevsis,  Murdiison. 

ThopccimriM  agree  very  well  uiih  d  in  the  'Silurian 

S\  -Tciu  |  .*     The  most   rmporUnl  (lit;  in   the  more  round 

almost  dob-shaped  font  of  the  ends  of  ihe  MmUUTM  iii  lb 
from  Peebles  ihlTO--     This  probably  wises  from  the  specimens  bring 
in  u  more  pa  fed  riots  of  pn  m  rraaoo.     [n  some  of  the  larger  spoci- 
i-ifiis  both  of  thi*  species  end  of  the  G.  oVAiweWi,  PortTock,  the 
i  licit    In-  root  is  narrow  arid  almost  destitute  of  serrauircs,  but 

Im n   broader  and    the  SCrmtUTCS   mtv    distinct    its    it    ascends. 

Where  alio  the  back  of  the  specimen  only  is  exposed,  the  ?crrntures 
inav  be  wholly  coojxsJcd,  ao  thai  "i  appears  rati  ititnte  of  I  h 

tppendages,  and  such  t\  fragment  might  reedilj  be  taken  for  a  new 
specie*,  Warn  the  o] ipovtc  ride  igain  is  torncd  to  the  .spectator 
the  semtutea  are  p:--^»<i  tint,  and  appear  liki  broad  lobei  divided  hy 
nmowdeprei  ions,  pving  the  itslk  a  jointed  appearance,  \\. 
the  hack  is  wcll-secu,  it  is  marked  bva  fine  groove  running  rdong  its 
centre.    Some  of  oar  ipecimeoi  are  nan  i"  to  '-'  inches  long,  though 

imperfect  »t  both  i-wJ  -. 

Oraitolitks  lax  us. 

The  foliaceoua  specie*  from  Tlimimbv,  mentioned  above,  some- 
what n-.i-ii.liK:.  tfefl    Q.  print  it,  IlUin^rr,  hut  I  he  ax'ia   i*   much   nar- 

rowrr.  and  the  eeiYntura  longer  in  proportion  to  their  breadth  (or 
length  to  breadth  rather  mora  than  '2 :  1).  They  are  alsn  separated 
by  an  interval  etpud  to  their  own  width,  oreren  more,  a  eharactei  not 
lean  In  enrotin  i  loiimi-  mi*  *pc<  jr«  ti-ucd.    \„  This  roped  it  differs. 

so  much  mini  the  general  aapCfil  of  the  Hnna,  nnd  to  closely  rewm- 

blcs  some  plant*  of  the  inoss-tribc  (Hypnwn)t  as  to  render  its  real 
character  doubtful.      If  a  true  graptnlitc,  it  teems  undoubtedly  a  new 

♦  (.ennhAril  and  Ilronn't  Jalirtmrh  ftl  ItiJV.  p.  701.     Tha  G.ipiratit  of  Gafalai 
iccmi  iilrntical  with  the  G.  conroiutnt,  Hningcr. 

t   I'IhU:  26,  fiip.  1  uuil  la.      Iu    ttiiv   wmk   ilir    iiii|HiMsnro   «f  tlir>u   fusil's    a« 

:!li  i.nt  iiarU  of  the  Silurian  fonualious,  w»  6nt  tuadc  ^<n-^ 
gcologials.     See  pp.  206,  O'.t  I . 
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r"»,  to  which  the  nlmvr  mhiik'  nn;  i.  ..  i  linin  Its  moot  rrmark- 
i  bander, 
The  tnte  nature  of  these  remains  seems  still  rather  Uncertain. 
Srlili  tl .  mi  !  MCtibed  thrui  h  Orthocvratitra,  aiitl  in  his  figure  a 
noted,  and  thi  Men  total  composed  of  di- 
stinct cup*  or  )>iiits-\  \«.  Indication  of  cither  rf tlic«e  characters  is 
seen  in  ihc  moot  period  flf  OUT  sjtecioveii*,  so  that  we  limoof  doubt 
whether  hi»  fowil  oeloMI  to  ttu  MM  class.  Other  geolo£ 
dcecnlHwl  themas  fucuids.  In  thr  'SHariefl  System'  'In-.  n  re  ringed 
a*  Polypnria,  which  <<  m-  now  the  opinion  gem  mIK  received,  Some 
of  our  specimens  have  left  merely  u  dark,  pcrltaps  carbnnawotift  im- 

fmuion  on  the  *Ute  |  other*  show  n  mrtrfngiiKiii*  or  horny  texture. 
n  several    Bp  he  *lnt*  ia   ifiaCOAoved    fa    -tun.-    diMnnec  <m 

earn  tide,  and  *lw>w*  minute  icnles  <  1"  mrliniinti'  •■:  limp,  ns  if'  flu-  nton* 

Sli;il»le  parta  of  the  animal  had  extended  thus  far.      It  i*  thu. 
niar.t t'u  1  whether  naina  hnvr  nil  belonged  to  nnimnls  of  one 

class;  and  whether  sonic  of  them  may  not  rnthcr  have  been  internal 
organ*,  than  the  BrttlHtl  axin  of  a  variety  of  potypit 


May  SO,  UM9. 

P.  Martin  Duncan,  Esq.,  M.D.,  and  J.  Lane  Oldham,  Esq.,  were 
elected  Fellows  of  the  Smietv. 

The  following  communication  was  then  read:— 

On  the  Distribution  of  the  Super/' •>■■<!  Eft      tisof  the  Alps,  as  com* 

f  •><•-,/  with  that  of  NoiifiitRN  Bomm.  Hv  Sir  Honr.uuK 
vi  .iv  UomcBVOK.  F.K.8.  G.S.  L.S..  Hon  Mem.  R.S.Ed..  R.I. 
Ac,  Mem.  Imp.  Ac.  Bfc  St.  Pet.,  Corr.  Mem.  Ac.  IVuiht,  llrrlui, 
Turin,  fee.  &c. 

[Abstract.] 

KrrniiuiNr;    to    his    previous    menmir   OpOB   the   ttMotUM    of  the 

mill  d.<  cbaagoi  prhich  those  anomrtdni  osderworjt,  (ha  n 
call*  attention  to  the  Act, that  ai  A  i  tu  the  (bm  ttSon  of  themolaasc 
Mgelfluo  a  warmer  climate  pret ailed,  so  after  the  upheaval  of 
r-it  I.     mi  entire   change  took  place,  a*  proved  hv  the  uplifted 
edges  of  such   tertiary  ■ecnmnlatSfftui   being    sunnoafltcd   bj 
riomm  of  horaontallY-Ktr.Liihrd  alluvia,  the  I'ornn  of  ffhoOB  tnatcnala 
testify  that  thc;i  were  deposited  under  water.     The  warm  period,  in 
hail  pfttM'd  »wu\  and  the  pine  hail  replaced  tlie  p;ilm  upon  the 
!oi|.iiint  toads,  before  a  glacier  was  formed  in  the  Al|*  or  a  single 
erratic  block  ww  translated. 

II  ough  ;i^:.r.!inK  fl^rat  pnuae  to  the  labours  of  Vcnctz,  Chnrpen- 

kticr  and   Ajjassix,  which  linv'*  *hed  mudi  light  on  gluten,  md  par- 
ticularly  to  the  work  of  Porta  for  clearly  expounding  the  hew.-,  which 
•  Pctrcfact«nkiiiiitft,  Nachtrage.  p.  i6.  tab.  8.  fig.  3. 
VOL.  VI. —PART  I,  * 
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muirwx*.  Sir  aUdtrkk  ewwrtte*.  that  the  |ihrntal 

,  ;  lU    Up-  and  Jan  cropc*  the  $rt4up«t  to  rrstnrf  the 

f*  of  tb»  Alpine  glaciers  within  innuiu-W  le*»  UhukU 
.  ■aaignrd  to  them  by  thaw  anthnr*. 
,  .  m,   ,4*1    giarie?    trxirainrs    tna»,    he    thinks,    be   always    Ai*- 

S,«i  the  owe   band,  from  the  ancient  aflaiia.  and   on  lis* 
•i  tanraltuoa»  aocusnuftftttane  of  graiel,  booJdrn  aad  far- 

l*,ri«<l  erratic  blocks  mvtDm  from  all  other  wbacqaent  detr 

#— lawJa*  frawn  rarioits  caiuea  winch  hare  affected  the  avface. 
•Iwew*.  frww  the  remnants  of  the  old  water-worn  allmia  «! 
Kiakkrable  height*  oo  the  aide*  of  the  valleys,  that  in  the 
ptuHrf  jf»rV*J  of  the  formation  of  (he  Alpine  j-taocrx  water,  wbether 
m^j,  Uarkiab  or  frrwh,  entered  far  into  the  reocaaea  of  these  mom* 
l/tir**.  which  were  then  at  a  conaiderablr  lower  level,  i.  r.  not  less*  per* 
I*!*.  Uasn  2500  or  :HM}0  feet  below  their  present  altitude. 

nl  a|i|HmU  to  the  existing  cvideiwrs  hi  the  range  of  Moul 

-Stem,  (hat  a*,  each  glacier  u  formed  in  a  /r«-  m 

lion,  awl  i«  aeuaralivl  l>. km  it*  icy  neighbour  by  an  intervening 

ao  by  tin  ir  "Miisiiin  operate  glaciers  hare  always  pco- 

r  moraines  acroa*  tin*  adjacent  longitudinal  valley*  into 

tl»*-v  fl-  -flndnatav  muted  to  fomi  owe  rnu»d  nlmm  of 

H  the  i  alley  below.     To  prove  tin*,  it  i*  affirmed  that  there  are 

»w  f caeca  iff  Lateral  moraine*  on  tlie  Miles  of  the  adjnevnt  main  valleys, 

oJtHh'-r  on  the  tide  of  the  great  ridge  from  wlicncc  the  separate 

lf\tvwt»  im»iw* I  n   thr  i  ii posit*  lidc  of  inch  mam  valley,  «h  •'■ 

i«e  if  a  large  maw  of  glacier  ice  had  e*er  dc- 

wsvuinl  i'      *  >n  'lie  contrary,  examples  of.  the  transport  of  moraines 

mv\  liUieka  arrt**  naofa  Main  or  hmgihuHnal  drpranooi  are  cited 

i  the  valley  of  Criammn-  on  I  he  one  flank  and  from  the  Alice 

mid  Val  Ferret  on  the  other  or  aouth  aide  of  the  chain  of  M 

A 1"  i   pr«Mi|  in  the  ancient  moraine  of  the.  Ghl  ii  | 

iva,  the  upjwnno*1  of  the  valley  of  the  Drancc ;  and  h  still  stronger 

lie  great  chimtie  |>.h    »l    pri-ln^ine  Liliirk- neeuiinilated  041  I  he 

j  lli<  mi.  5800  Prench  feat  shore  the  aca,  which  hare cridentfy 

■  n-laic-.l  right   aOTOM  t ii«-  prewitt   deep  vallej   of  the   Dj    I 
Opposite  l'\\)  glacier  nfSiilcnnn. 

I  f  m  >  l that  uot  OTBD  the  upjior  longitudinal  and  flnnk- 

Bl         II I    Uool    BlaiM    were  ever   filled   with  general   be> 

•  ,  I  ithor  baa  no  dlffieult)  in  daoaonatratina  thai  all  tki 

lirent  iftihk  orlof  ol    ill.     irve,  the  Ih.ire.  and    the   KLhone, 

nfvrlul  In  i-,iIIh  ,i  inii'  iimmiiie  ;  «ince although  the] 
inal  larg   arratii   blocks,  t'<«r  the  moHt  part  irregulnrly 

tj   i«iii  ■  >i  mII   (I tin  i  detritus  m  more  or  Icaa  waUr-wora,  to  groat 

liU   ni,.,.,    i prenrul    hnttonm.      Ai  Venets   and  Clmrpentier 

bar*  it*  ril  biiportance  to  the  original  suggestion  of  an  old 

Iiraaant  <i(    flu    I  ppi  f  \  kllaif,  that  a  grent  former glncier  alone  OOuld 
inn  ib<   rrratle  hlork*  in  iIm- tides  of  the  lower  v:ilu-\  i«r"  ilie 

|ii... i  .  ...    id.    i.iIhi    lifiml  the  nutlior,  if  he  had  hud  any  doubt 

Iiimc-II,    would    hii»e   filnd   on  the  prnrliM'd  eve   of  his   infilii 

ill  KtihU  Aiigimte  llnhnat,  who  never  reeognixed  the  rrrmuns 
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Of  M  Mttbftef"    in  that  drtritti*  of  tW  larger  VI  I  ■     ■  Hfaidfc  laU  hern 

n.nilv  rdfemd  to  old  glacier  m  : 
In  descending  (Venn  r.ln-  higher  \lps  into  the  main  or  trunk  rallev*, 
BtrBoderickfomidmiui)  t-Munpl^H  <>i  rocks  rounded  en  thai  lidtvbuti 
lad  been  exposed  :<»  tup pn.vMgt-  of  boulda  •  anil  pebble**  with  ifarspi 

fcoMOn  tbe  aide  removed  from  iln    nji  nt   of*  ■(•'itmlnciaD,  all   of  than 

refmeding  hica  Fbroibl*  of  the  Worm  and  favadtflol  tb  Swedish  ndn 
over  which  Himlnr  water-worn  material-*  h;ne  peieTtfl 

iff.  then,  "hat  tins  nmrv  drift  or  wnter-worn  detritus  is  dis- 
tributed aoinetimc*  on  the  hard  rocks  and  often  on  the  remnant*  of 
the  old  valley  all 1 1  -  thai  tin-  win ile  ill  tin-  |>li:viinnn*na 

can  he  explained  fay  IB]  '1ml  the  A\\>\  Jura,  and  nil  tin-  <nr- 

rounding  tract*  hare  undergone  great  and  iineijiis.l  eJpvaJioBB  since 

the  period  of  the  formation  of  the  earliest  glaciers — denuem-  winch. 

lltdiiilgilig     kji-I      |i(il'liuim    of   "ho*!*     I  Millie*,     Hoilteil      u:\ny     iniiiiv     ling* 

block*  in  uv  rift*,  down  strait*  then  occupied  by  water,  and  al.«n 
bmiod  mi  vast  turbid  acciunulfttiniis  of  boulder*,  I  psrd, 

To  these  o|H.*ratioiiM  he  attributes  tin*  purgim;  of  the  Alpine  valley*: 

of  the  great    Hi'--    nf  iheir    ancient    :dlmi:s,  anil  iilso  rhf  r«iM  er>i«u   of 

glacier  moraines  into  shingle  and  ImuhiiTM.  Bo  denies  tlmt  r t ■ . - 
lit  nuns  Mocks  of  Mont  hey  0|ijH>itc  Hex,  can  r\ei  lime  lain  a  portion 
of  the  left  lateral  montine  <>i  i  riacief  which  occupied  tin*  whole  of  tin* 

deep   vnllei    nf  the   lilniir, — as  t  'lun  ,ir  nl  i«i    baM  i-i:ile;o  no;  ed   In  -In 
and  be  contend*  that  if  meh  hml  been  the  caw  they  would  hare  hern 

associate! I  with  lnimhcrlcsa  email' -t  ami  larper  fragments  of  all  the 
rocks  which  fonn  tin1  miIim  of  llie  ■,  alley  throuirh  which  such  glacier* 
uiiut  lm\c  |ia>snl  Tln-v  me,  h  iw\n,  ■  -■.ehen.-K  nuiijio-i  al  of  the 
granite  of  Mont    lthuic  :   and   must  therefore,   he   think*,    have    been 

transported  by  ice  rafts, — which,  having  been  forced  with  i;reat 
Violcaee  through  the  gorge  of  St.  Maitrice,  tarred  tO  produce  unniy 
of  the  striw  which  are  there  so  visible  on  the  surface  of  the  lime- 
stone*. 

Fully  inliiiiltiii^  that  the  -loura  and  sand  of  the  moraines  of 
modern  glacier*  scratch,  groove,  and  poUflfa  rooks,  Sir  Koileriek 
Murchison  still  adheres  to  the  idea  he  has  long  fflteifaiBid  from 

BUI  KM  I    in    Ni'itli-iii   Kuropef,  that  other  Bgetttl  more   or   loi   .•■il>- 

oua,  mdadiog  icebergs  and  heavy  inii-r.  nf  dnit,  h-i\c  pnnim-ed 
pnobohf  ifanflar  result*,  lie  cites  nrimplti  In  the  Alp>,  where 
perfectly  water-worn  or  rounded  jrravel  being  removed,  the  subja--< -ut 
rocks  are  found  to  he  Itriated  in  the  directum-,  in  which  such  travel 
Iv.i    In    n  noOTM  i   and  he  tJQOtce  a  caec  iu  the  gorge  of  the  Tonmm, 

*  Mr.  Charles  Darwin,  in  •  recent  letter  to  the  author,  a.llierr  i  to  hi*  old 

njiinmu*  nn  tliit  |w»inl.  i!»tivi.1  from  nhirrvnlinti*  in  Amrricn.  iiikI  -my*,  "  1  fn*»l 
intrat  entirely  (onMiifrd  l\v\l /ioa/mi/iif  ami  fftaeitrtpndaei  effect*  so  similar,  that 
at  present  ihcic  to,  in  nanj  CtatBi  uo  aicaus  of  Jlomt  >nntiiug  which  fonncrly  was 
the  agmt  la  scoring  ami  |»olistuuB  roctu.  Thi*  ihrtieuliy  ot  rlotiueuiahiiiK'  lh« 
two  action*  struck  me  murh  m  Ibl  tO0€rpCrt$  nf  the  Wi-I.h  1$Bgf%? 

f  Sro  biUiriBii  Sjiir-tn.  pp.  ;.ii!i  to  '>  i  ~.  Ebiatla ta Kotom  ami  iba Unl  ftlavav 
lama.  rol.  I  pp.  MW  10559 ;  PrealdeBtlal  Dlseonnaa,  i*roc.Gco).  Soc.  Lend,  voi.iii. 

p.  671,  ami  m.  iv  p.  \V6  ,  Jonrn.  of  Geol.  Soc.  l-oml-  vol.  ii.  p.  340  ;  nml  Tmft* 
U.  <;ool    Sot-  Cot  wjJI,  vol.  vi 

rS 
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aWe  ihe  Baths  of  PfcftVra,  where  this  anrimt  ttnatirtti.  undiatift- 
jtunhahlc  frxim  that  caused  by  rxvtutg  cUnrr*,  ha*,  by  a  rerr  rvernl 
slide  of  a  heavy  mass  of  gravel  from  the  upper  slope  of  lite  Mine 

■  rimed  by  fresh  scorings  ami  rtnae,  trans*  emr  to  lhawr 

te,    from   which    ihr   t*-»rUi>g»    made    m    llw  preceding 

year  only  ilifler  i»  bring  lew  <l*rj»5y  rajrraved.     Hr  also  advert*  to  the 

t sonic valleys  psrticul.*  ; er  KIiok* 

Wow  IHwenii*,  by  the  fracture,  m  auk,  of  mouTitajnst  of  limestone, 
which  oOBatfcut*  maaers  of  cnornaout  tturlutca*,  made  up  of  innumera- 
ble small  fmgnirttt*,  all  of  which  b»Tc  been  hraped  tngethrr  aim 

-  >n  orthe  erratic  blocks ;  and  he  farther  indicates  the  effects 
of  rrrtaiu  great  sinks  *  e  sulwidrnces  within  thr  historic  a-ra. 
:  thr  distribution  of  the  erratic  detritus  of  r! 
'It*-  author  having  ileu'ud  that  it  estn  er«r  hare  been  earned  down 
chief  valley  to  the  laic  of  Geneva  iii  a  solid  glacier,  he  still  more 
insula  on  llw  meredfflfct  of  *«rh  a  vast  bo. I  having  issued 

i  that  one  nnm-w  valley,  as  to  hare  spread  out  over  nil  tin-  low 
country  of  the  caiitini*  Vain!,  Priburg.  He  rue  aod  Softcore,  and  to  have 
protruded  iu  erratic*  tn  the  shines  of  the  Jura,  over  a  region  of  about 
100  miles  in  breadth  from  north-east  to  south-west,  as  laid  dem  i 
the  map  of  Charpcuticr.     He  maintains,  that  in  the  low  and  undu- 
lating region  gltweCO  ihcAIp*  aod  tin- Jura,  the  small  debro  dcri 
from  the  forancr  ha*  everywhere  been  water-worn,  and  that  thrr. 
m  no  place  which  be  saw  any  thins;  resembling  a  tmr  moraine ;  arid  he 
therefore  Mk-vc*.  that  tiic  great  gnafcu  bl    b  of  Moot  Blane  ■ 
trsjihlatiil  t*>  the  •lorn  br  ieje-floats,  whi-n  the  intermediate  coon 
was  Under  Water.      Ha  further  appeals  to  th<  -m  cofuii 

of  «II  th.  ;    around  Munich.  1 600  and  i 

feet  above  the  Btw,  10  -l"1"  thnt  a  cubaqucoua  conditioa  ofthi 
Ik*  assumed*  for  the  whole  of  the  uorthcrnflanksof  the  Alps,  when 
great  erratic  Mocks  »ere  carried  c>  their  present  p 

Prof.  Co  vol  of  N    ufolmti  1   I  ■  -iuj.-iI  r. .  show,  that  t!, 

trkw  of  the  rocks  of  the  right  ppa  rail 

r  !.  Ithone  have  also  maintained  their  original  relative  position  in 
inc  deprejtinn  (Lata  of  Gtwm)j  and  thai  the**  re- 
|iH  mi  lt I.  prooiV»tha1  nothing  bui  ■  solid  glacial  oould  ham  srvsngad 
i!„  blocks  in  'i"1'  linear  dinetioos.  Bat  the  author  meets  this  ob- 
jection by  uggestingthal  Acre  .w  notable  example*  to  rarj. 
He  also  refers  to  the  great  frSaWss  of  rimflar  blocks  which  pn ■■■ 

. ....  ,.    s-.«i  <l<  :    Mini  iht'I"w  i-..ii.iT!ii-!.**Mitln>f  the  Bolti. 

v  thtttaa  ibiaph«noBienonv  lj  then  prodnsvdbj  powcr- 

Mg|  -  the  Upine  detritui  have  In-.u  arjanwd 

bv  similar  aiccncv.     In  alluding  to  thffdndnaged  the  In-rc.  he  further 
nnntt  to  die  atlmhwion  of  PW£  hai    ",,r|y  *»  *t»  cratic  do- 

trUtts   both  Urge  and  auiall,  i»  roundrd  snd  has  undergone  great  at- 
triti.H,  ;  and  he  quote,  a  nnn.brr  of  CSSCS  .n  which  Oot ltd 

^2    dorrced  ft  m  Ac  Antral  n4ps  of  Mont  Blanc,  hare 

v.,1,  very  deep  interrening  mflej-s  aifl  thareJbre  he  mfae  ihv 
Whole  connguration  of  these  lands  has  been  nee  nach  diangn. 
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dodipg  tfai  Baal  m  of  lbs  nBm  and  the  tmulation    I 

eoornuMiH  raasacs  of  bnlfifl]  mtttrMl  into  the  adjacent  low  emintnea 
of  France. 

In  conclusion,  it  i.%  suggested,  that  the  dispersion  of  thcJfaNtm 
■  tM  Mocks  is  ft  very  aucient  j.h. i-ii*iriii-ni»n  hi  reference  to  the 
historic  «cra,  and  must  have  been  coeval  with  the  spread  of  Use 
northern  or  Scandinavian  erratics,  which  it  lias  been  demonstrated 
wo*  aoOOapUthed  chirtly  by  floating  ice,  at  a  time  when  large 
poll  ion-  of  iii<-  I  'mil  Minii  nml  uf  the  British  lelea  were  under  the 
*#*_  Viewing  it  therefore  as  n  mibai|iienuf)  phenomenon.  Sir 
Roderick  k  U  opinion  thai  the  transport  ul'  the  Alpine  block*  to 
th<-  J  11m  fall*  strictly  within  the  dominion  of  the  geologist  a/ho  treats 
of  far  bygone  events,  and  OoDDOt  be  eOttklltl  civ  reasoned  upon  by 
-netcorolngist,  who  invoke*  along  series  of  years  of  sunless  and 
moist  summer*  to  account  for  the  production  of  gigantic  glaciers 
upon  land  under  pnwnt  terrestrial  ronditions.  This  last  hypothesis 
j-  iK'wn,  at  variauce  even  with  the  physical  phivtiumcna  iu 
and  around  the  Alps,  whilst  it  i»  in  entire  antagonism  to  the  much 
grander  mid  dlttn  established  distribution  nf  the  erruties  of  the 
North  during  the  glacial  period.  The  cflhd  in  Mch  case  is  com- 
rneuMirate  with  the  cause.  The  Scandinavian  chain,  from  whence 
th<  block*  of  northern  Europe  mdinicd,  is  uf  man\  tinicfl  larger  area 
than  the  Alp*,  and  hence  iu  blocks  have  spread  over  a  much  greater 
space.  All  the  cUtf  difficulties  of  the  problem  vanish  when  it  is  ad- 
mitted, thai  enormous  changes  of  the  level  of  the  hmd  in  relation  to 
rln  waters  hare  taken  place  mice  tin*  distribution  of  Inrge  erratics; 
the  prtat  northern  glaeial  continent  having  subsided,  and  the  bottom 
of  the  -in  fnrthrr  %outh  having  been  shvatod  into  llj  bird,  whiNl 
the  Alps  and  Jura,  formerly  at  lower  levels,  luvve  bean  considerably 
and  irregularly  raised. 


fan  13,  1849- 

"Hie  following  mm  inn  ideation  wm  read: — 

On  tkt  Vatftij  of  thr  EKGLtSfl  Ciiaxnrl. 
By  RuttEKT  A.  6,  Acarsif,  Esq.,  F.R.8.,  F.O.S. 

The  valli-v  of  the  English  Channel  presents  two  points  of  geological 

interest    which    may  be   considered   as  new — the  one  relating  to   the 

in  of  its  bed*  m  ■  guidr  ,n  Am  oonttitumi  of  origan  of  oar  older 

marine  furmalnm.t;  the  other  to  its  age  as  an  area  of  OeprCMMBL    For 
tin-  former  purpose  thr  ana  w\i\\  appear  to  be  too  limited  -.   the  extent 

■  irluce.  lmwiuT,  Aran  the  Slants  of  Dover  to  the  outward  line  of 
soanblDgSj  i»  aaore  than  sqoal  to  the  wools  of  ths  South  of  England 
front  Bod  to  the  Wash,  an  nren  which  em  up  rise*  the  whole 

■  of  English  geological  formations.  Having  hail  mgufDft  oppOff* 
tunities  of  emisiug  aJniui  thi«  Channel,  I  baie  been  enabled,  at  PM 
tinn-  or  another,  to  visit  nearly  even1  portion  of  its  shores  00  i-itlur 
side,  snd  to  examine  its  bed  with  the  dredge  and  xoundiug-lcnd 
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Tii.-   Kngliah  Channel  DO ApteS  n  valley  hounded  by  two  naralW 

system  of  n  ration    Tim  Bn>  of  If   58*,  oonmwadhg  from  nc  «wi 

I  rf  Prancr,  near  Dieppe,  ami  which  passes  &  little  SOUtb  of  tlM 
I.irurtl  Point,  ia  aa  long  a  straight  line  an  can  Ik-  dra«n  within  it.  A 
physical  area  may  have  a  genera)  forin  and  «i  at 

nil  represent  the  direction  of  the  forces  by  which  it  has  been  produced. 
ITifl  Bumnmiti  by  which  relief  has  ban  given  to  portions  of  the 
earth's  emit  are  seldom  mutiiiumwly  linear {  The  line*  themselves, 
taken  Mnantalji  are  constantly  -itn  to  dnnmitih  iii  unouxri  In  on 

ii.riK,  mill  r ■ .  lie  arranged  $*n  IdltfttfM,    Siieh  is  thr  ease  along 

-nut!,  of  England  ;  the  iWHilflBtt  of  tin-  strata  run  east  and  west ; 
nob  is  also  the  case  in  Lower  Normandy  and  Brittany  ;  tin*  ■  their 

true  direction  oa  areas  uf  etc*  at  n>  i,  nf  which  the  Channel  Istlfcl  JPWff 
retiin^  di Bffl mnOD  I  a  central  line  along  thi*  arra  would  have  a  general 
direction  from  K.N.K.  In  W.S.W..  in  this  butanofi  therefore  the 
geological  ai  i  [ihicnl  feature*  an-  not  parallel,      hike  instAncc* 

ninv  lie  traced  Ifherever  long  lines  ..f  .1. -nitinu  haw  l>een  produced. 
A  fftntwJ  bnf  iVmii  tin-  StraiU  of  Dover  ncmoa  tin-  German  and  North 
Sea*  would  equally  mislead  us  there;  the  true  physical  features  of 
that  ilepres^jtui  arc  tin'  straight  north  and  aouth  line  of  coast  along 
the  departments  of  the  Sormne  and  the  Pas  de  Calais,  the  rocky 

naftMfl  of  the  Varne  ami  the  Itidgc  rising  with   Steep  sides  from  deep 

water;    the  mnie  line,  it   pn.lnnir.'d,  will   pie.-  m   fnuil  uf  the  Goodwin 

Baad#  along  a  trough  having  in  places  a  depth  of  ftaty  fathoms*  and 

will  define  the  eoast  of  England  from  Orfurd  Ne«*  to  Yarmouth. 
The  direction  of  the  troughs  having  thirty  fathoms  water  are  also 
parallel  with  this  Ion- 

A  leries  of  tr.unii-iT>t  motions  ffum  thfl  OOSJl  of  EutsJld  r,.  thiV  <i| 
France,  drawn  north  and  south,  will  show  that  the  Channel  area  w 
one  nl  depression.  In  all  micIi  jQctiOM  the  sedimentary  strata  on 
ejfthi  .m- /in  inwnrd  dip.      Thffl   position    of  all   the  aeeond.iry 

heds  is  familiar  to  mmt  peolngirtA,  ami  hardly  require*  illnsiratinn. 
The  ui-l  ami  west  -trtki-  of  tin  oldei  strata  to  the  west  of  the  secon- 
dary formations  is  indicated  on  the  map,  and  the  like  direction  ob- 
tains throughout  the  palaeozoic  groups  of  DrltUuij  and  Lower  Nor- 
mandy. 'I  he  lower  valley  of  the  Seine  may  probably  he  connected 
with  the  later  disturbances  Mf  the  <  'linnuel  will  \  .  the  line*  of  deepest 
water  are  along  III  smith  -ide.  and  will  he  shown  to  eorrcapond  with 
Us  original  grated  depression i  it  i*  i  common  oharaeteo  ol  linear 
undulations  of  the  earth's  crust,  that  they  break  into  fracture*  or 
faults  at  their  cxm-miiies.  The  penend  dirertion  of  the  valley  of 
the  Seine  from  Hnvrif  to  BoUfiB  is  due  east  and  wc«.t.  The  re- 
markablc  cliffs  irhicfa  ocoor  at  pine.--  along  this  raDej  have  been 
di  h  ribed  by  Bti  0.  Ljelli  they  can  hardly  have  been  produced  bv 

the  present  river,  nor  is-  there  am    itrrinniihiiif.il  of  ditngle  along 

rss    I"   account    for  Us  nuupatioii   hv  fin*   *.-n.      Tin-  lei 
difficult  of  explana'-irui,  hut  it  «uggcstnl  itself  in  me  wheo  1  l"-t  saw 
ihriii,  thai   i\ir\  wne  the  result  of  n    I'anlt   traversing  a  mu*s  of  rh- 

vAted  steals^  by  which  portions  had  been  l"i  down  ;  n  .I.-jirewion  of 
The  strata  on  one  side  corresponding  with  the  vcrticnl  wall  of  the  cliff 
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mi.  t!M    other.  accorlinj;  to  what  is  to   be  ollNrwd  in  every  valh  %  •  t 

ttmUuv     Whfttha  tins  lapporilktu  rtwywitlntf  the  rduv  of  the 

Seine  be  COmM  "rnM.  we  fit  least  meet  with  features  on  our  own 
coast  which  make  it  probable,  finis,  tor  instance,  t he  vert iral  ehrls 
pfth<  \V.i(combr  fault  hare  certainly  been  produced  DIM*  lln-  ili.striot 

existed  in  its  present  condition  of1  dry  Undi  the  direction  of  thin 
break  i*  east  ami  west.  Again.  Torbny,  which  is  a  portion  of  an  cast 
and  west  depression,  has  its  recent  age  defined  by  the  murine  hrd* 

renting  on  the  lines  of  ele*ution  which  h'liuid  it. 

<  i  iiiiieh  h-A*  Imtii  uritfi  n  i  i*jh  rim-  -In   quantity  of  matter  carried 

down  annually  to  the  »-n  by  river*,  that  many  hate  been  led  to  regard 
it  as  the  main  source  of  submarine  sediment  i  the  BngUafa  '  hnmicl  h 
perhaps  08  gixnl  an  instance  as  could  be  taken  of  rhe  fallacy  of  such 
n  MijipMsiti.iii.  The  Seine  im  rhc  only  river  of  any  magnitude  which 
ditehnrges  into  it.  Now  rivers  oarry  forward  matter  in  two  ways— 
by  holding  it  in  suspension,  and  by  drifting  it  along  their  beds. 
The  quantity  ol 'suspended  matter  in  the  c*tufln  portMB  Of  Mich  a 
riM-r  .«-  ilu  Seiin  ia  <-cca>ion«lW  considerable;  hut  it  is  an  incon- 
siderable portion  of  this  nnlv  which  find*  it*  wav  out  to  sea  nt  each 
ebb;  whilst  the  sands  whicli  are  nbjeol  to  the  drifting  process  ac- 
cumulate in  well-defined  forms  about  its  mouth,  if  we  take  the 
wh<Mct-\|tn|  dfthedn  laud  drained  by  (he  iimt-  inirinr.-  into  the 
Knpluh  Channel,  tot-ether  with  its  mean  elevation,  we  shall  see  that 

tin  whole  of  this  mass,  if  removed  down  to  the  sea  level,  would  he 
ni-utlu'iriit  to  till  rjrj  that  dcnresMon.  We  may  fed  UWtd  'hat  Hm 
joint  Action  of  all  the  Channel  rivers  contribute*  but  very  little  towards 

104  ii  (nidations.  On  comparing  .iome  old  charts  of  the  mouth  of 
the  Thames  isitli  the  most  recent  ion ■-,.  the  principal  feature  in  which 
tliev  »eemed  to  differ,  was  the  present  outward  extension  of  the  shoals 
and*  hank-. 

Sir  II.  De  la  Deche  lias  treated  of  the  action  of  the  sea  along  its 
eotit-line  in  full  detail -.  if  i<  thii  Kfaie  whiefa  fornkhei  (he  grteJ  moss 
of  materials  we  Hud  strewed  over  in  beds.  To  show  that  it  is  an 
■  |iuti iflouro \  we  hare  onlylobcarin  mind,  that  in  the  instance  of 
the  Dee  of  the  Kuglish  Chauuel.  if  we  follow  its  irregularities  we 
have  an  outline  of  Dot  Is  than  1200  to  1300  mile*,  together  with  a 
great  vertical  nWge  of  tide.      Tlie  removal  of  solid  materials  fttJffl  the 

rlitYs  iv  not,  however,  mi  crnstm!  as  some  persons  might  imagine,  not 
•  .'ii  on  parts  of  the  coast  with  fielding  Mrnta.  Then  are  very  tew 
place*  on  o»r  own  mule  uf  the  Channel,  or  on  that  of  France,  at 
which  the  *en  at  hiL-h-nnlcr  regularly  d-achc*  the  !.:>•.. ■•-  Of  the  cliff*. 

and  where  it  does  so,  from  the  hardness  of  the  rocks,  the  rate  of 
ruction  is  the  slowest.      As  a  general  rule,  it   i*  only  with   high 
tides,  concurrcntlv  with  gale*  of  wind  setting  on  a  giw-n  line  of  coast, 
thai  we  m  nny  considerable  mosses  undermined  and   thrown  down. 

If  this  be  the  case  in  §ueh  m  -ea  :>-  the  t  'h.innrl,  when-  the  power  of 
the  breaker-  is  exhibited  mi  »o  vast  a  scale,  it  teaches  tin  tu  require 
enomUHU  lapSM  Of  time  for  (he  production  Of  sedimentary  strata  of 
Ihi  tlin  kness  of  some  of  those  for  which  the  genlop^t  ha*  t"  /uviiimt. 
Hut  though  the  sea  tbf   mmfhl  together,  nnd   in  places  even  for 
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whole  years,  may  Dot  acquire  wit  fresh  «poil.  yet  there  are  ven  few 
hoar*  when  its  waters  arc  unemployed,  in  abrading  and  fashioning 
tin-  materials  alreadt  acquired.     'lit*  zoue  of  depth  along  which  this 

pffDM      tak<    pit  -<    i-  <  -  ely  narrow;  much  of  the  uravrl  and 

iMngk  moou  t<i  tn.nl  up  and  down  from  the  expoacd  bcacb  to  slight 
.1  pth-.  In  Iias  ;  accumulation  of  sand  may  go  on  for  a  time,  but  a 
heavier  sea  soon  di-iuri.  I  III  ajjaugcusBQt  '1'he  materials  of  long 
!un>  of  1hju.Ii  Km;.  »1mi  h      iuh-U  swept  away,  aod  carried  dsvra 

par  water;    in  this  way  I  ha\c  seen,  at  OOi  time  or  another, 

near  Is  evaq  portion  of  our  south  const  in  tbc  condition  of  bare  rock 
without  sand  or  shingle :  the  sea-bed  has  nci  permanent  character 
9Ts  the  Aral  hn  hmomi  "i  it>  depth*  Ilnrs,  sand-  and  >liinglc- 
bauks.  belong  to  this  cone,  and  those  arv  likewise  all  subject  to 
change  of  U ii in  nnd  to  removal,  hat  Ibes  speedily  collect again;  aud 
U  is  worthy  of  notice,  as  bearing  on  crotul n  i< ui>  to  be  observed  at 
greater  deaths,  that  every  part  ot"  this  zone  preserves  it-  tia- 

radcr — the  banks  which  form  again  after  a  sweeping  of  the  uiargii *l 
zone  are  always  of  the  same  dt**'ripfiiui  us  were  rnllern-d  ilntr  h.-:"i.re. 
The  materials  Wranpfffinjg   shingle  benches  clearly  thow  tltnt  the 
ordinary  action  of  the  sea  is  at  right  angles  to  the  coast-line,  as  they 

will  I  think  imarinhlv  be  found  to  haw  been  derived   from  the  i 

tignoii-  diftV.      The   lit f  flint    shiuglf  abmg   the    French  OOSBst,  at 

lln-  eastern  end  of  tin-  Channel,   is  exactly  conterminous  with   I 
chalk  cliflTs,  and  Like  facts  may  he  seen  carried  out  in  the  minutest 
detail  along  our  own  \m  mm,  at  [dare*  win  i  rap, 

or  granitic  rocks  nmir,  Ii>  this  case  the  action  i;>  BBapfa  that  of  the 
tide.  With  this,  however,  there  is  an  occasional  tendency  tor  the 
shingle  to  travel  onwards  in  a  given  direction.  This  BMTOBWnl  laas 
nothing  whatever  to  do  with  the  action  of  the  tide;  fur  as  tins  m 
i  rt  j  <  h.'iinM  1  1 1 < ; . U i  -  in  1 1 M-  offing  before  it  does  iii-shore,  it*  fol 
even  if  it  wo*  oqud  r..  nolo  a  process,  is  everted  at  right  angles,  and 

not  pars  Hi -I   nth   the  DOttt,     Along  our  own  southern  coasts  the 
ii -  Foment  of  the  thing}*  is  from  west  to  cast,  and  on  theoppo 
const  of  Frame  ir  i^  rhr  m      Whrrvwr  the  direction  of  the  wind 

coincides  with  the  line  of  coast,  an  onward  movement  is  imparted  Ml 

the  marginal  hue  of  water,  and  Qua  '•'■"  tin-  simple  along  with  ii  ; 

thus  the  tiint  shiuglc  from  the  chalk  cliffs  of  the  department  of  the 
Sam i nc  (ravels  south,  towards  tin-  mouth  "i  the  Seine,  Bade?  the  in- 
fluence of  north  and  north-east  winds.  The  east)  meat  of 
the  along  our  nwn  muni  mas  he  easily  nhserud;  and  in 
■  ■rder  ti>  »lims  tint   *ln-  ■-.>■  m  .id  en\i-.e    i>    n  sultieieul   on  -nly 

necessary  to  establish  the  fact,  tlmt  akms  the  Cbtnncl  then-  is  preva- 
il uf  winds  setting  in  the  rtquua  e  mrectaoa      Prom  the  noaitjoci 
-i  the  Channel,  anj  wind  •■  Drth  end  sooth  [>o*Mng  through 

the  west,  will  act  obliquely  on  the  coeil  on  odi    Lot  or  the  others 

find    llie-r    up-4'haniiel    winds    are    ki  t'»     prepoudcS«te 

in-er  those  wlnel.  pfj|  Inm.  north  to  BOUth  'hrougli  the  east  There 
i -  :\  |M'i-iih,ii it-,  which  In--,  beca  obaerved  with  rasped  to  the  winds 
west  of  south,  tlmt  the*  hhm  with  umt  rioWOCC  tt  the  times 
offaogl  tidi    .  and  particularly  iluil  tiny  come  in  M   the  fint   ni  | 
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flood       \\>  I  lino  from   Dieppe  westward  a*  the  one 

wMcA  il-  tt'ilheliiiiMii  (In- »  himi  1 :  ii  appears  thai  at  thi»  place, 
according  to  a  renter  kept  by  M.  dc  Bftaubi  •atondingawertoreJn 

■.    1 1 1 .  i  r    (in    finCtaOn   of  tliv   wind   mm  Ki 5  davit  bctWftCB    »<>nlh 
and  w«*(,  and  'J  1  day*  lii'turm  •  ■.,  ,i    uinl    north,  or  220  d*y«  out  of 

tin-  36fi  daring  ■add  tht  material*  along  some  put  or  other  of  the 
Chanel  nii^iit  h live  an  eastward  mOTtmeDt.  uMman  DO  obatjrva- 
tion*  to  guide  in*  us  to  the  rule  Ml  winch  liie  innr-niul  line  oflUD^fl 
IS  made  1"  itiiM-i  I. .t  .Mini,  in  thin  maimer,  l)ul  thi  distance  at  whi-  Ii 
it  oecur*  from  it.-*  point  of  origin  in  occasionally  very  great.  Oti  the 
<  'In  *il  beach  may  l>c  collected  pebbles  of  limestone,  grumrtfllMli  trap, 
and  old  red  aambtom1.  derived  from  tin-  older  rocks  of  South  DeTOaY. 

Mueli  Of  Ik  iiir-iibiiif-.  of  MD*  |>mmuI  oulliiie  •■(  tin-  <  'lminiel, 
wh»*re  it  t*  independent  of  other  Cattac*,  i«  due  to  the  nature  of  i  lu- 
lled* which  occur  alonp  it.  Pas-in^  over  minor  evnmple*,  pood  illus- 
tration* of  thi*  are  to  be  weu  in  the  dttf)  bftj  bttVOBB  Bern  head 
and  Portland,  an  iuterval  which  corresponds  with  that  of  certain 
vieldiug  sand*  and  marls ;  as  also  in  the  rvces*  along  the  cohjk  of 

&«*»  Figl 


Good  oil  a  t  .if  the  prOOBM   of  etilting   haek    along  ihe   uinr- 

ginal  tOs  zone,  and  of  the  depth  to  which  thi*  action  is  caflSed  m  the 

of  hard  compact  beds,  win  he  seen  about  the  Channel   Mlildft 

Section*  of  some  of  these  grou|>s  of  rOekl  loan  than  ill-  >  rate  nil  plat- 

fomif,   wliieh    !i:i\i'   mi   iniifom.    depth    iVmii    tin-   v  ur fne»\   and    llml    ti"in 

ilnir  edge*  there  is  a  rupiil  fall  to  the  grneral  toa-bed  In  low.  Tlie 
platform  to  the  north  of  OrUch  ami  Iturhmi  comes  nearly  to  the 
mrfac  ■"  that  the  projecting  points  are  uncovered  :  when  theumdw 
...  Ii:..iL-  \inlcnth  on  life,  phuiurni  ;  the  lull  \$  immediate 
info  IS  fathom*  wnter.      Time    being  allowed,  .such  a  pOUD  a*   that 

of  the  CaakcU  (fig.  I)  would  oltimateh  daWpptaUaau^Mnonotdtoi 
ntaavbc  ihoeL    Soma  of  the  actual  iboau  of  these  seat  have  pro* 

mum    lorniei   time  etbted  it*  mi  mil  notip*  of  rock*  ;— thai  OX 

t!u-  PomicT,  two  mil.  ■  north  «»■!  nf  the  fa-do'i*.  i-.  nppjitvitth  n  £'»'<l 

instance  of  a  mass  of  rock  reduced  to  it*-  otxnosl  witn  relation  to  tbc 
prtwut  wa-leidi    Thkafaoal  in  ■  tablMoek  rising  abraptlj  out  of 

I/O  feet  wafer  to  within  30  feet   of  the   surface,  COTQTCd   at    top  with 

patches  of  ooa  ]  AunajLe,  and.  u  Dauah  withavaal  powta 

,1.     Viewed  in  tbii  way,  the  ('hnnncl  l»land«  (mniji,  taken 

eulln-lnrl'. .  Mill  pre-ent  in-  f   imi-rs   in   run    -tnir   of  ahra- 

ajon  ;  and  judging  from  the  ioun63ngt  round  theaei 

antl  ialavub,  the  oepthfl  to  which  men  auoai  i  maj  '»»•  rcdocod  will 

nuip-dowo  tobetanra  n»  md  5€  frel  M  tbc  very  ntmoat, 

bj  v.liicli  tnaasea  of  soli'  oi  can  be  planed  tA 

parallel  with   |  lue  to  the  actioc  of  wind  <>r  Mtirface 
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i.'h  a*  in  rahn  weather,  when  I  have  had  opportunities 
of  passing  over  tome  of  these  pbtAmiU,  I  hare  foil  convinced  that 

the  mil'.  miI.it  agent,  namely  the  tidal  streams,  had  not  sufhcieat 
tl   («M\.rciw  miv  innl.inuiii!  DOm  viimtt'i. 

With  tin-  pVOOSnl  tendencies  of  geologienl  ifieridationa.  it  \t  of 
Kimc  iutemt  BO  ascertain.  If  possible,  thr  depths  at  which  the  sca- 
hed  is  liable  lo  disturbance  on  the  determination  depeiidl  thr  kimw- 
Kfidn  "'■  nt'tv  some  day  acquire  of  the  conditions  of  accumulation, 
which  the  older  NtrntiiU'ri  di-poaita  exhibit. 

Whenever  a  stream  of  water  flows  over  a  rocky  or  uneven  bed,  the 
iatrrru|»i ion  which  the  lower  stratum  experiences  w  indicated  by  a 
wnee-dutlllbaBOfl  at  the  surface:  of  this  every  running  stream  is  a 

it  mlv  illustration.  In  part*  of  our  seas,  surfaces  of  broken  water, 
known  a*  races  nml  nvrrfalb.  mr  constantly  met  with,  and  may  even  be 
observed  from  the  bad.     Hie  race  of  Portland  ore  a  ledge 

of  rock  which  nin*  out  from  the  south  extremity  nf  the  Hill  ;  tM 

cast  mid  went  sidra  of  tfats  ledge  in  steep:  the  ohm- o)  ilo  St.AKbnn's 

nee  h  pi  bnflar.     The  Mi&oo-ataibosMi  *t  these  place*  U 

to  be  DM  rved  ba  the  cnlmeU  wrnther,  and  in  driAinp  over  them  aft 
such  times,  the  passage  from  smooth  into  broken  salei  i-  imsu  •■- 
In  like  ijimiiikt  the  nice  of  Hurlleur,  more  formidable  than  either  of 
ilu-  m -.-ri line,  occur*  over  a  ledge  of  roek*,  miming  out  fron 
headland  of  that  name.  An  in  nil  cases,  the  greatest  disturbance,  apart 
In. in  the  action  of  the  wind,  takes  place  at  new  and  full  inoon,  when 
the  inie-strcam  flows  nitb  i  relodty  of  from  eight  to  dJm  miles  an 

hour  ;  allowing  that  the  raecaare  due  to  thr  urn-  I  nf  lln-  tidal  stream 
by  thcSC  ledges.  The  linuloprn-  fishermen  sink  their  nets  athwart 
the  deeps  nt  thfi  cast  •  nil  of  t  he  <  'l.annel  ;    -hottld  the  IrOOdU  |  beCOUHl 

too  rough  to  allow  them  to  gel  tin  m  in.  (Ley  are  sure  to  recover  them 
en  the  OOSVI  between  Cape  liri>  Ner.  and  <  'uluis,  whither  the  flood  tide 
drifts  llieiii  in  'Hum*  ami  miiuv  like  ciuch  to  lie  collected  iiltmg  the 
roast  show  that  the  ti.lnl  nimeincnt  extend*  to  the  whole  depth  of 
water.     These  cases  are  to  i>  ed  along  the  marginal  zone,  and 

Nome  person."*  have  drawn  a  distinction  between  the  umvenu  at  of  the 

tide  in   ilerji  ie-  coiripurril    with    "hallow   water*        A    broken    or    rfpi 

surface  is  met  with  at  certain  place*  in  the  open  pnrt  of  the  Chnuiiel,  tin 
■long  the  entrance  from  the  Atlantic  ;  these  appearances  are  in  n 

i  i-ini.-e  comnclcd  utlh  uneven  ground  below.  The  rippling*  OTtf 
.IniK'sS  Hunk  nre  very  e'"n>iili  nihil- ;  the  ahoeUst  part  nf  tins  bank  has 
40  fathoms,  with  a   oirrotniding  sea-bed  at  70.      A  like  surface  dis- 

tiirhancc  ■  CO&Staa]  llong  tl dge  of  the  Nymph  Bunk,  which  has 

a  in'iiiinuiii  depth  of  IS  fathoms.  The  Little  Sole  Hnnk  ha*  like  b> 
dSontiotn  even  in  the  calmoel  weather  \  over  the  *- ■•  lamics  of  this 
group  then  Ei  ><  depth  of  60  fi^b .  with  l*m  rathoma  at  short  di- 
stances around.  In  all  these  instances  the  place  and  extent  of  the 
rippUnn  depend  on  the  direction  and  etrengtnof  the  tide:  the  slope* 
nf  nil  these  hank*  are  steep;  the  process  is  the  HHnS  U  Witt  the 
ahilkrwer  ledgae,  .in<l  nbow*,  according  to  what  theon  ti -tpiin-s  thai 
the  tidll  stream  movement  extemU  to  the  whale  ilepih  id  the  Channel. 
In  the  enfleet  accounts  we  have  of  the  I  huinel  and  its  dangers,  we 
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find  .'"races"  as  occurring  at  the  vrrv  spot*  at  nhieh  we 

D9*  Met  with  than    tendim  lo  -don*,  that  where**  the 
breaker*  ftloti^c  tlu'  noajflliw  hn*.  nithiu  compnrutmK  than  imm, 
produced  great  change*.  h\  Qm  mwril  >it'  ilml  duobh  of  ■CraUl 
vet   that   no  corresponding  abrasion    ha*   been  effected   over    these 

bdgM    Illiiici1   depths   nf  hot     III'MV   tlntU    I  7    hthoms, 

The  iiflkfonoe  of  relocity  between  the  oppa  nn<l  lower  strata  of 
watrr  put  in  inntion  by  the  tidal  stream,  as  in  even*  current,  is  leas 

orcr  the  bed  than  at  the  surface  ;   but  the  »urfncc  velocity,  even  in 

part*  of  theChnm  h  1  when  it  i-  greatest,  cannot  be  estimated  at  more 
thau  from  6ve  to  six  mile*  an  hour,  so  that  it?  movement  over  the 
ground  or  as  a  mechanical  agent  is  very  trifling. 

The  two  actions,  first,   that  of  wind-waTcs  when  they   break   in 

shallow  watpr ;  am],  H'condlv,  that  of  the  tidal  stream,  are   alCM  *n- 

irased   in   fashioning  and  arranging  the  materials  of  the  sen-bed  •. 

principal  action  i it'  the  wind-waves,  a*  ncardaed  on  the  land,  b 

confined  to  a  BOM  ttCttndlllg  from  one  ranee  of  the  tide  to  the  other. 

In   i   BOM    bebv  tUij  t  Irlftfffl  nimmut  of  shifting,    and  OOMtflRMBi 
jfcrMJrrr  "T  ||U.  materials,  may  ttJk     plfM  i   'he  breadth  of  tint  MM 
will  depend  on  the  nature  of  the  coast,  whether  shelving  or  ■  -i  I «*  r 
■ ;   (or  with  the  deepening  Of  the  bOO  beyond  the  line  of  nate-un- 

diiliili'in  tlUB  direct  litfornl  i»li"ii  onxcs.  It  wimhl  be  diflit  nil  T<>  ln> 
down  the  precise  zone  of  depth  along  which  the  action  of  wind-wares 

may  be  considered  to  cease  ;  but  as  in  high  waves  of  this  order,  at  a 

depth  equal  to  one-third  of  a  wave-length,  the  range  of  oscillation  of 

the  particle*  is  only  one-thirtieth  <>f  that  of  the  part  idea  on  the  *ur- 

.  i  hi   depth   to   which  water  cun   be  affected   in   any  part  of  tin? 

Chimin  I  ci i  be  ven  urent.     Where  tlic  action  of  the  wind-waves 

cease*,  the  permanent  iuilucuee  of  the  tidc-at  renin  begin*  ;  and  us  thai 
extends to  even  depth  and  portion  of  the  Channel,  it  hn%  far  it-,  limits, 
as  an  agttat  of  accumulation,  only  the  length  of  time  during  whi.li 
partM'lr-A  of  matter  may  raiUaill  DD  NUMEHOa'  -  to  short,  in  every  sea 
the  power  of  abrasion"  is  confined  to  a  marginal  rone,  and  that  of 
(KapCflriOBj  though  with  a  wider  range,  extend*  only  to  the  minuter 
|«rliclc?  of  matter. 

I  am  aware  that  n  very  d liferent  \ieu  of  the  movement  of  (lie  water 
of  the  Channel  bin  recently  been  given,  and  that  in  support  of  it  the 
areas  ofdtfOOloared  fflter  over  certain  hank*  at  great  depths,  as  well 

*  It  ia  only  proper  lo  ftfutn,  that  M.  Eiucv.  who  lit*  treated  Ike  »u'>jeci  of  tfco 
movement  of  the  waters  of  the  sea  la  great  detail,  so  fir  at  har».  sand-  and  shingle- 
bank*,  and  even  erratic  Mock*  are  concerned,  ittrilmtei  them  t-»  Hie  aetinii  'if 
wlwit   hr  Irnn*  hi*  gRnml  wiw  (jtnt  ifr/Smif);  tlmt  i«.  tO  till  HnAj  lOl  nf  Ihi  w.itrr 

i , ciiic.it  del  Oodetj  P.  51.)  M.  Emey 
adduces , »  practical  tcsH  of  bis  iltcury,  flrst,  thai  when  bttUll  in  the  *ea,  at 
a  short  distance  from  the  shore,  and  with  the  body  nprlfbti  »•'  IH  lifted  up  l>v 
tlie  ■  dutlliOD)  *fti0*1  .ii  t  lw  loTOO  LilQI  ttu  li'i.-Mmt.il  j».i^  -n^e  uf  ihe 
ground  wuvc  t<i  llic  bOBCb  i*  foil  '»»  tfec  leg*.  Again,  if  I  wo  pieces  of  cork,  one 
i  ulDM  lo  Muk  lo  tin-  huitotn.  lie  thrown  into  the  ica,  the  floating 
piece  will  keep  it%  distance  from  the  ihore.and  nnU  fnllnw  tlir  MirUi-f-iif.luUOnti, 
whilst  th«»  weiglit#d  one  wO  bl   POaW  aloasj   law  bad, I  ARHU  Dp  Bfl  tha 

botch. 
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it.%  rippled  'lui.iu",  have  Inn  need  as  proofs  that  to  such  depth- 
Brn-bi'ii  mq  '"'  distorted  bj  galevof  wmd.    Itmaj  (ha 

UtllLT  LlHIIli,   ll"W     i a   it,   if     In-  iv-rillltlltiil  nf  ttlliil-uut  •'*  Jtt    trH«in    placed 

can  t.  :i-li  doWB  to  tin*  bottom  so  an  to  disturb  the  hrd,  they  do  not 

OM  wide  area*  where  the  sea  lias  au  uniform 
dflpth  of  that  amount?  Ajfluusl  this  too  nuv  b*?  adduced  the  direct 
mi'l  Miipiiriiiui  ''  -liinm  .sons  who  have  worked  from  the 

ili*  iiivr-ii|i[ii.i-utii ..  that  with  a  fresh  bnBOSfl  and  coaniuernblc  surfacc- 
maveuunt  no  disturbance  niu  ever  to  be  experienced  below. 

DSaeclonlnO  U  II  iD  limes  to  be  noticed  over  the  bank*  in  ques- 
tion, even  when  the  sea  is  perfedlj  'pin-scent,  as  far  as  win 

ruiii'crncd  :  we  know  from  soundings  that  these  places  are  within 
the  nDM  "i  fun-  ■edhnepterjr dgpojnte i  and  with  respect  t«i  nutter 
tog  through  water  slowly,  we  Imow,  thai  at  the  distance  of  these 
•  i  i  from  any  land,  it  will  be  principally  iii  the  lower  strata  of 
water  that  the  suspended  mutter  will  occur.  The  liihd  current  wl 
hai  aimed  a  column  of  Water  Of  500  fcsl  OT€T  a  considerable  apace, 
on  meeting  one  of  them*  bunks.  is  luddenK  reduced  to  :tliii  \\vt.  The 
effect  of  due  ia  to  produce  that  peculiar  form  of  disturbance  which 
resemble*  a  boilinc-up  and  flovring-off  of  the  surface,  «»d  which  is  so 
characteristic  of  una]  distarbcnci  ba  perfectly  calm  weather.  By 
rliis  prooM  lower  strut*  of  water  are  forces!  up,  and  bring  with  A 
the  mb  perrinifw  which  had  reached  those  depth*.    The  change  in 

tin1  qoL  in  of  the  water  at  these  places  is  however  very  slight,  MUDS 
frmn  blue  D3  «  pale  disturbed  pnu,  ;u ill  the  inmuliU  of  suspended 
solid  matter  by  which  it  is  produced  is  exceedingly  small. 

$  I.  Distribution  of  M<ttmnlx  <u,<l  M>tp  nf  the  Channel. 

A*  the  coast-line  is  the  only  source  whence  the  material*  which 
i  fflpOM  '-\\y  MB  bed  ore  derived,  and  us  the  inurement  of  the  viin, 
at  inconsiderable  depths  even  in  advance  of  this  line,  is  totally  iimitK- 
Okni  to  produce  tin-  Ibnus  and  conditions  of  th.-  material*  which  oc- 
i-.ii  th.  re— the  ■tfinu*  also  with  respect  to  nil  Bnbtcqocnl  outward 
zones  of  depth — the  mass  forming  tlie  sea-bed  «t  every  place  must 
have  travelled  outwards.  The  confer  materials  of  acre  ml  n*r;r  n 
he  identified  with  the  rocks  on  the  cu,i«Jt  from  which  they  have  q 
detlTcdl    Hum  Bioile  end  tin-stone  shingle  occur   round  the   Laud's 

Hod  and  SeilU  Islands,  whilst  the  syoniteo  and  allied  rock*  nf  thi 
Quoni  1  Islands  |*ruup  take  a  wide  range  on  that  Mile  of  the  (haimcl. 
In  addition  tn  each  instance*  ns  these,  WC  have  also  the  i  rom 

the  ihrlbeawd  beds,  whleh  oooothote  each  extensive  areas  in  our 

C'huimt-1,  and  apparently  in  all  *eao  ;  frw  if  any  of  the  shell-  <■.  Iu>-  ■ 
fragments  ere  so  abundant  over  these  area*  belong  to  them,  or  liavc 
Irred  there:  *harp  sands,  and  noh  a<  ceo  drift,  arc  especially  poor 
iu  submarine  InV,  imi  do  wr  meet  uiih  un\  weed.  Th  great  pTC- 
DOrwOfl  "'  these  shelly  ninteriul*  has  ennie  fnnn  a  contwuone  higher 

;   but  mixed  with  these,  and  ipi  rynunderalde  abundance,  are  the 

founded  ftegnieni>  of  the  eoriuinnu'si  Ettonl  spcctcsi  thus  the  //"- 
ioth  t  u 6  f r n' hi  fo.  otic  of  the  peculiahties  of  the  Brittany  and  t.'hamiel 
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;d   oatlfl    fauna,    Did   wttcfa   lixt-    i  I  '    bttoV  ordinary  low-u 

has  its  fragments  carried  out  fifty  milca  from  thr  nearest  coait ;  with 
it,  and  abundantly,  ii  Patella  rulytta, 

The  general  character  of  Iba  >cu-bcd  of  tit*-  Channel  i»,  that  its 
comport*  >  ials  been  ma  An  f  ■  Um  ii  tsuaca  i   im  '1..  i 

and  the  depth  ofwat>  This  relation  of  sca-rml   to  depth 

wau loot  HDOfl  nottaad,  In  Lord  Anson's  'Voyage*  (1/10—17)  he 
iWfli  tnafl  be  has  tried  somdfawi  non  Attpeafiy,  ami  in  greater 
ilrpili-.  Mid  arttli  anon  i  tnan  had  bam  dcac  baftvtv  and  Atm 

thfl  remarks  occasionally  made  on  their  value,  ami  uioua  on 

which  thev  were  taken,  he  &eenis  to  have  relied  OH  than  irbflB   ttfi 
gating  unknown  seas,  as  a  imn-  JndfcttJOB  4*1'  hi»  disUmcc  tV-  OB 
laud.      II  riva 

80 — tin  fatlwnns  tin*  tnmls,  mud  and  001 
10—  Id       ii        sands  with  broken  shells, 
n — 12       „        whirk'  land*,  pebbles  and  small  atone*, 
and  apjiear  generally  to  have  hem  takm  .Uong  line*  of  OpIB  coast, 

I  i  arc  not  here  produced  as  the  rule  or  scale  of  depth.-* 
regulating  tht*  distribution  of  matrriiiK  h\  tin-  ML  But  if  wr  take 
line*  of  sounding  seaward,  we  ahall  invariably  find  a  progrom- 
change  as  we  DOB  deep  wnfrraiul  open  aca,  from  mud  to  nnid 

with  and,  next  audi  which  Lnerwau  n  cuarseneaa;  small  nubaugulnr 
pebbUa  .  and  acroiaa  beds  of  wat'*r-w<irn  man -i-i.-.U,  ileHcribed  aa  of 
the  <ue*  of  pea*.  corTec-bcrric*,  beans,  almond*,  pigeons'  eggs,  fee, 
till  we  finally  rearh  ttir  Mriml  hank* of  gravi  I  and  dangle  ;  so  that 

the  trnn  sounding*  is  well  mtde  to  definite  both  the  depth  of  water 
and  the  nattiT  unln-d — the  condition    of  the     .M<     being  the 

.  It  of  the  action  of  the  other.  The  bearing  of  this  rehiMnn  (VH|i 
bed  to  depth,  to  hIimI  forms  the  greater  part  of  tie  dflftaj]  of  pVR 
geology,  ta  ohriou*:  the  va»t  seriea  of  sedimentary  deposits,  marly 
Ua  woofa  of  our  areata  of  dry  laud,  ■■>"■  ''»» -aggre^tates  of  tin  SOOndkfcafl 
of  Sudani  aeas,  presented  to  us  in  their  progress  through  long  pet.. 

of  time*. 

Among  the  more  interesting  points  comieeted  with  the  subject  of 
iln-  older  IrffHmWirW]  depoail^arcrhr*ekjiMniimd<^criptiYCgC*llogy 
as  — §  I.  Mineral  character ;  $  2.  Stratification;  and  $  .  Beq  HDOI 
of  depofro*. 

$  I.  Mineral  character  is  aim  ply  the  result  of  the  process  of  diatri- 
bflttOB  by  a  body  of  water  in  constant  motion — nn  operation,  the  pre- 

r.  ijuirt  of  what  is  employed  in  vnriomt  economical  proecasea 
whereby  mixrd  ni-it.  rial*  ate  separated,  arrnnj^  wird 

according  to  si:«-  ami  ^podflc  gravity.     Hat  <li\i'i<«u.i  00  the  Map  of 


*  1  had  lone  since  entertained  the  notion  that  penlojpral  »p  ecu  la  I  ion  *  might  be 

gre«tly  nk*i»t#(t  by  a  r»rofuI  «rin!v  ni  mi-  ipvt»n  arffl  of  ■••a.tirti  (OaoL  Tram.  \i. 
p.  ibi),  anil  the  note*  from  vhlcn  thh  paper  lm»  Ihvii  drVPfa  KB  dflM  bach  D 
jraf»;  hut  I  im  »lituncd  to  contc»i  That  at  the  lime  it  wan  coiiunuoleated  to  (he 
Hodad  I  had  not  rend  Mr.  Darwin '«  Ortaenraiiom  on  South  AaurlCBl  The  atoll 
work  is  «  rich  atorr  of  faOQ  UUl  OOltaOl  iuf.rmer>,  and  ■«  hmrinj;  nn  the  ob- 
rxrnniiom   COBtlSaad   i"    Ail    pari    "(  ttt)    [»«per,  I  wouhl   icfrr    tu    Mr.  D»i«in'» 

firat  three  cbaptcra,  and  more  tflpadaU)  10  BM  BnL — Ihcttulcr  lHiy. 
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the  bed  of  the  Channel  are  as  distinct  as  any  which  we  otfaMKl 
geological  av.  \  rtioni  of  formation*  which  dirYer  mineralo- 

gicaliy, — u  between  the  lias  clan  and  made  which  aur- 

The  mud  bed*  fomiii  I   thorn  water  in 

central  trough  of  the  Channel,   im    p-rungics]  marl*  ai  tba 

Dttl]  dilYeremr  they  present  :  -  place  to  another  bring  ik-pradenl 

on  the  the  constituent  particle*  have  b  ■>■,!. 

I  >n  the  English  and  Irish  aide  of  thjedrrp  area,  bed  w  u  black 

Impalpable  mud,  th#  shells  of  DenUJiurn  spparenth  rrrv  abundant, 
mi  jUTiuiiuliiiioii  Midi  0  in  former  »ea*  hns  produced   bcib  of  lias, 
ifiiult,  or  London clar.    On  the  French  aide  of  c t » •  -  beam  are  i  ■■ 
mill  \r||u\%  niarlv  beds  uf  like  tenacity,  and  nt  the 
apparently    tiio    finer    partic-lm   derived    from    tin    n-hUpathii 
v\ln.-li  the  rough  aeai  of  that  onjrle  of  die  Channel  are  urn 
abrading.     UtxAa  the  deeper  water  off  -  *1  area  we  obi 

BOVndiDga  of  a  mixed  mud  and  finest  sand,  the  exact   counterpart 
bed*  we  at  fiuiiilijii  with  w  connexion  with  (he  argillateone  portions, 
of  every  ii>rm:i- i'.i j,  mill  which  hete  sen*  as  *  conneetmg 

group  between  areas  of  totally  distinct  uimcralogical  chmotflrB* 

AD  VM  which  WOtdd  oanmat  ilroiiL-ly  With  that  of  mud  and  ooze, 
could  the  liril  of  'In  <  liuu.il  In-  NOON  into  ili\  hind,  would  he  that 
of  rlic  .-k-an  siliceous  snnds,  which  would  prokcnt  a  cjiittuuou*  extent 

ofsuiftoa  equal  to  t*o-thirds  of  the  South  of  England.  Tim  forma* 
StM  with  which Sodl  IWil  M  thcac  lOriaOuS,  are  that 

Of  Bogshnt,  or  the  lower  grccnMiu.k  -ij.-rol   in  ln»tv.Mjttal,  not 

■J  extent. 

IIi;'l.ir  it  1 1   I  lie  Clmnml   tiW  :n'i'iiiioil:i!  imi-  of  nalid   with  enni-r  ftuh* 

angular  and  loaded  .-dimple,  lad  largely  mixed  "ith  this  mass  are 
thr  ilenil  shcUs  of  the  larger  mollusc*,    'linn-  exist  thm,  nm  in 
own  rhiiuurl.  targe  areas  over  whioh  mat  rials  of  distinct  iiuuerakidoal 
character  era  being  separate!)  accumulated ;  and  in  this  rasped  U 

i:iuM   have  keen  |  complete  n  lent  it  i   in  tin-  Operation*  of  former  tin. 

I  pan  this  point  n  difficulty  ha-  hern  I'elt  \t\  many  gcologlfta,  who 
being  well-aware  of  the  additions  constantly  Itemi'  inadi  t"  tin  ma- 
tarien  of  the  ma  bad,  bawi  thoughl  it  iteangQ  that  sounding  ~i"ei.i 
present  Mich  remarkable  constancy  as  tn  depth.  M.  Drongriiart  and 
others  ha-.'  gone  so  far,  on  this  ground  alone,  as  to  draw  a  line  be- 
tneti  rations  of  present  lucoiupurvd  vwth  Ibruiei  seas,  ami  to 

t\v\n  to  the  prceenl  ecu  the  powei  of  producing  deposit*  »%liii-li  ran 

in  nay  way  he  compared  with  those  of  geological   periods.      "Whcrc- 

l ,,  he  mv*»  "  we  have  been  nhle  to  ascertain  the  nature  of  the  sea- 
led of  any  of  the  actual  BBai  nt  distant  timc*>.  we  find  it  to  ha>e  been 
the  «nme  a>  it  i.  mm  "  Such  is  no  doubt  the  raw,  thoii|:h  the  illus- 
Irationo  Beted  by  M.  Broupninrt  ure  not  nlto^ther   unexeepliounblc. 

It  may  safely  be  admitted  that  in  our  own  seas  there  is  no  variation 
in  the  depth  or  quality  of  the  tea-bed.  The  soundings  now  obtained 
agree  with  those  laid  down  by  (jipTnm  White;  and  the  French  Mir- 
VtrfOTI  of  (heir  western  OOaatJ   oontirm    tin    "aim.    fact,    in   the   direct 

obaenatioiiN  tuan  (be  the  verificatioo  of  their  eharN.  The  pl^u*<^4are 
very  few  where  fishermen  and  pilots  seem  to  think  that  anj     ■  itical 
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accumulation  or  depression  ii  taking  place— am*  at  least  of  a  perron- 
nrnt  character ;   and  the  reason  of  it  is.  that  accumulation  dpOf 
Uki*  ptaC  lie    (i  i  idling  to  a  process  of  outward 

distribution  almtdv  alluded  to.      The  materials  of  the  »ca-licil   no     ,  | 

With    UM  nun  in..*  |-.wcr    nf  thi"   water  H»  rler.    place  .    |fie> 

sediment  <>f  the  ninety  fathom-.*  depthi  could  not  main  between  tlie 

maintain!  and  Alderney  for  a   *in|*le  tide.      Sle  \tr*ontmary 

action   of  the   ••■;■     mich  a*  tluit   of  a  coiilimml  pic  and  high  ti.. 

prodnca  along  the  nbmargKaal  sona  ■  deapei  dasturbeoea  fh«n  wual, 
tlwr  eamnioii  effect  is,  tliat  no  accumulation  of  sen-bed  is  bronghl  lap 
from  such  deeper  xonc  and  thrown  down  on  a  shallower  our  i  -m  ti  i 

lHatlUlWBri  is  not  nim-n;il.  mil  tin   effect  is  not   permanent;  such  D 
UrioU  being  wit  hm  the  Ofdiliaft  moving  juiw.t  <•(  ft  i.    -i  n  in  their  new 
place,  are  wkhi  carried  nway*.    hi  the  course  of  lejfl  Runner  I  nor..  I 

sonic  curious  information  respecting  the  fbrrnati it  BUI  h  tesapOMj 

kink.-.,  from  nan  engaged  In  the  oyster  tuhern*  on  the  Trench  <*>asts. 

If  MTiii-  t  luii   Willi  a  ciMitimiril  milr  |'r the  PtSt,  laijp;  ami  of  their 

dre-dLrini^rmund*  become  at  time-*  Completely  eOVtBBU  Dp  bv  beds  of 

fine  ntnj  Modi  such  as  occurs  in  the  offing,  and  which  become*  xo 
compact  and  hard,   tlwit   the  cfoedge  nod  sounding-lead  make  no  iin 

Jircwion  on  it :  with  the  return   or'  the  yea  to  its  usual  condition,  a 
cvr  tidcii  suffice  to  remove  them*  accumulation*. 

|  2   The  I  irga  urea*  of limn  ->■:»  i.e.i.  u  herevi  r  iin  n  an  Ion  - 

line*  of  uniform  depths  are  the  obvious  result*  of  the  laws  which 
have  wen  detentia    Kba  quality  and  distnlmtimi  of  submarine  inn- 

terials.  The  termination  of  deposits  of  n  \>>  I  «l<  lined  diameter,  moll 
at  the  shell-gravel  beds  or  those  of  clean  *and,  is  often  I  %  dona  mom 
or  le*s  -.terp ;  tlie  two  conditions  taken  together  point  clearly  to  the 
nt  mIc  of  iftnimnlitifTWi    [fin  take  thi  peal  sand  plaiBi  the  iwnllilai 

brought  down   nre  drifted   »ti  over  the   horizontal  surface,   till  they 

noon  the  adta  of  thai  qna&fej  of  w  bad  ce  v« Ihttti  they  then 

fall  over  the  slope,  and  nre  beyond  the  reneh  pjf  the  COBlUnod  BCticd 
which  has  DOM  than  ifaqg  I  it  il  only  therefore  in  advance  of  eaeli 
area  of  definite  character  that  the  materials  belonging  to  it   are  uln- 

nOtflv  uYpositcd  I'  i*  iIim  |inn(-.  which  hit-  produced  T lint  dia- 
gonal arrangement  to  be  observed  in  so  main  deposit*  from  the  crng 
to  old  red  sandstone.  The  red  crag  shows  us  instances  of  the  coarxe- 
gBWOdmiOUCj   the  eorallme  erag  of  the  region  of  shell-sand.     A 

modiljeiiti f  thifl  arrnngeitiiiii   i*  pMamtod  b|J    lh#M   two  ETOUai 

in  the  red  erng  we  meet  with  n  struct  tire  which  may  he  called  f<m<  ,i 

tinl.  by  an  up  plica!) t"  M.   Neekrr"-  \>  rm  ;    with  'hi-  '.«<■  meet  with 

constant  instances  of  the  partial  removal  of  the  Upper  portion*  of 
subordinate  beds,  subsequent  to  their  accumulation ;  with  the  corul- 

•  The  Schole  Sank  ri-*«  out  of  twenty  to  twenty. five  fathom  water.  Tn  1824, 

f:,i|.(iim  M  Whit*'  ilfH^rilien  it  a*  having  |t— P  •»!<•»  mil  povrmrl  with  only  wv*n 
and  a  half  M  of  water.  He  mrvryrij  il  agAiu  in  1831.  and  found  it  much  in- 
crcatnl  in  uf.c.  with  regular  soundings  about  it  la  183J  the  Kreuch  mrrcTors 
fuuml  it  much  tn  the  condition  in  which  Captain  White  Ant  described  it.  Such 
an  iniuoce  as  this  hritftH  Mllj  rapid  lOCttBUlatioe  f«>r  a  frw  yrar»,  foliOWtd  hv 
■o  rmjiiil  rnnnvrtl.  Tlicrr  «rr  manj  oneji  of  like  character,  hut  they  all  belong  to 
i  he  latonarfbtl  lOai  *t  um»t,  aad  U  thk  very  rocky  part  of  the  Channel  sea-bed. 
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line  crag  there  arr  eddon  cootiuuouf  beds  of  great  extort,  hut  a 
simple  arrangement  of  dia^unal  laminae.  Portariiaa  of  the  lower  grrrn- 
•■iw  present  us  with  iu»  lance*  where  the  cooij  rata  an?  carried 

on  for  great  di'tancr*.   with  their  upper  anid   \rmrr  planaa  fir 
parallel,  ami  with  eras  structure  throughuut  b  tJ>e  tmmt  ■ 
in  thear  cam  the  angle  of  lamina?  i*  unilbmU  I:  l-1-.  r  tl ... 
n»oer  confused  and  shorter  bedding.     The  angle  of  rest  for  di 
•and  will   be  high  in   proportion   to  the  stillness  ot  the  water 
which  the  sand-bed  is  extradiejr  itself ;  »  that  in  these  several  well- 
known  character*  of  deposits  we  seem  to  liavc  a  guide  m  Id 
dkioo  of  depth  and  direction*  of  mming  power  over  these  old  sea-bed*. 

In   tl,i    torrential  Mructarv  of  t:.  its  the  direction,  of  (lir 

oedJinr  h  with  the  *t  renin.     In  marine  beds  we  constantly  meet  with 
•»6  the  pleistocene  drift  ami  crag  deposita,  setting  in  oppo-ite 
directions  in  consecutive  beds,   as  rontra&stingiusned  from  those 
■fating  constantly  in  a  pirn  dlrnctioa.     In  the  nr»t  owe  Uie  mate- 
rial* are  mo  I  and  coarw* — laminated  aaad*.  between  hori- 
zontal gravel  bed-  :   il  tl  >'  latter  the  material*  arc  finer,  and  indicate 
the  undi*turl)cd  process  of  constant  outward  accumulatkm.      In  the 
coafiuctl  stratification  iDod  the  thin  layer  of  aaiul  which 
*»  a©  Tir—lBr                  M^aed  between  inaaara  with  diagonal 
nrdding,  we  have  an  arrangement  which  may  he  due  in  ti. hi  ilte 
1 1'  •»  take  a  portion  of  the  east  cud  of  the  Channel,  and  when-  the 
tidal  movement  of  the  water  is  well  known,  arc  Bad  that  the  flood  at 
t»e  syzvgies  mil*    lb  W$   at   tin-   eM)   i*1,   ;.n  .    ibat    the   minimum 
««tora'tv!  which  depend-  OB  tin*  height  of  the  tide,  is  at  most  haj 
the  maximum  trJodrj ,  or  that  with  hiirh  ti«!r>  the  fl<x>d  is  U 
i  Ihfl  'lil'.     Making  allowance  fof  tneae  different  force*  *.: 
tbns,  the  confused  arratigiMiitii  to  beobsened  in  these  deposits  he- 
conn                fible. 

In  the  deeper  sen  Hand  bed*,  whieh  travel  outwards  by  addition  in 

fnmt,  the  formation  of  a  single  stratum  may  be  continued  until  the 

effn  ,  (iiniilitiioii  ii  such  nu  tin-  IhxIv  of  water  entering  neb 

sea  as  to  admit  of  a  Bon  bed  being  tbruHu  above  it ;  m»  ilmt  the 

Mai  of  tii"  '  ',n0  stratum  and  another  in  this  zone  may  bo 

mat     The  liii;eii«nns  of  strata  of  tbJfl  kind  arc  greater  : 

those  UifiwUiiTieT  Other  arrangement*.     Diagonal  beds  of  great  tl.uk- 

,,.    |,,  noticed   in   the  crag  deposits,  and  I  have    i  up. 

ViJ|lj    oj  i  ,* ,-nf \  fleet  thick  iii  the  low*  greeneand,  a  ttrirVncaa  wba 

mold  oorrtapond  witli  a  raddn  bOTBa«efa  joundinga  of  from  three 

to  j.  .11  r  hlbom. 

,  n  .-.minion  form  of  ■rnwetneiii  i.-  where  the  hues  of  dcoou- 
.  ire  parallel  with  thoae  of  beading  j  b  thi*  case  w«  seem  to  h*%r 

no  piide  as  to  zone  of  depth.    Wfl  BBt«J  with  it  in  tlie  StMalbd  mi-HNl 

.^Ir.-I.MivmarguialseA-lM-.N.  numiir^ihiwn  to  10-15  fatlioms. 
'1  |,e  strntiflcntion  of  the  bodl  at  Drannton  at  moat  distinct  and  re- 
eulnr  This  n»  is  the  >ha!low  water  accnniiilniion  of  n  sheltered 
{in,  hut  we  mav  lace  the  same  gRaBgDmeat  in  bedl  which  * 
evidentlv  deep  and  wide  sea  deposita,  such  iw  those  of  the  white 
chalk  orwhere  like mMeeahwc  been  altered  btoerTitalline  hmeatouea. 
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ren  Iwre.  in  proportion  as  one  part  of  the  formation  atfnnU  in- 
<  of  greater  depth  thnu  the  rent,  as  botwi  tblB  mml 

and  upper  chalk,  so  ^ntitiruti  m  becomes  leas  di-tiuctly  marked  i 

the  deep  sea  mud-bcdi,  such  as  the   olii   slate  rock*  in  I  heir   original 

condition,  flu-   J J.. i.  nii.i  other  great  clay  groups  *r '  *f rntili*.**!, 

but  only  laminated.  Lines  of  Gratification  arr  ohviou>l\  due  to  an 
interference  from  time  to  time  in  tin-  process  of  horizontal  deposition, 
but  as  to  the  cause  in  ibis  particular  vast.*  I  tin  unable  to  offer  any 

MBtCCturc,  uor  can  I  moot  with  HM> 

In  a  *cn  where  accumulation  goes  on  by  an  outward  ilurtrihuTJ*u» 
of  materials,  there  will  be  on  obvious  tendency  to  form  banks  and 
terrace*.  The  terraiiialiou  of  tlic  sands  OW  the  mud-bottoms  are  of 
this  character,  and  such  arc  also  the  accumulations  of  *  higln-i  BOO* 
which  miirrouud  the  deep  pits  between  the  coasts  of  France  ami  those 
of  the  JMmth-wi>t  of  Kiighuid. 

In  order  to  realize  the  ecological  hearings  of  such  processes  as  we 

have  here  considered,  we  nave  only  to  inngnM  n  long  valley  farmed 
by  subsidence  or  otherwise,  to  he  »o  pl»c*d  tlmf  the  waters  of  an  ad- 
jacent so*  should  fl&W  in  nnil  occupy  ii  to  flic-  depth  of  100  fathoms. 
The  nature  of  its  action  would  be  as  follows  :  The  products  of  wtve 
destruction  along  the  coast-line  would  he  carried  outwards  and  ar- 
ranged fa  POUM  ajCCOfdOBg  to  state*  of  coium inn t «■  O  tad  ipaoiflogra- 
nuuLtaiteous  accumulation  of  nil  (lietr  various  conditions  of 
detritus  would  take  place,  and  if  followed  ( nun  the  coast-line  outwards 
would  present  a  gradual  change  from  one  mineral  character  to  auotln  I 

Hi  U|im-  of  time  and  proccas  of  accumulation,  the  bed  of  such  an  arc* 
would  he  rni^vl.  tin-  depth  of  water  diminished  :  -irnli  wmdd  then 
be  carried  out  where  silt  and  0006  had  been  tit  p0fftfed  at  first,  ud 
beds  of  coarse  materials  would  occupy  the  tones  of  finer  sands.    The 

accumulations  from  either  side  might  thus  be  brought  up,  till  a  large 
jKirtion  of  ihc  arm  would  have  llie  kind  of  kc;.  hid  Lnuivn  M  coarsv- 
grouud.  When  the  higher  portions  of  such  channel  no  longer  offered 
any  places  fur  the  tinoi  it,  it  mold  tnvd  OUlvnid&OT  inwards 

the  opening  and  lower  pOTttOO  of  ouch  depression  ;  ami  the  whole  of 
Hiieh  mi  area  would  hoar  the  same  relation  to  the  wider  ocean  with 
which  it  communicated,  tluit  it*  own  river  estuaries  boie  to  itself. 
Such  is  the  actual  relation  of  the  Kurdish  Channel  to  the  Atlantic 
Ocean :  it  is  the  estuary  of  the  rivers  ofa  MM  ftan  of  Western  Europe, 

in  which  are  repeated  on  a  wider  scale  all  the  phenomena  of  tidal 
action  which  minor  estuaries  exhibit. 

In  the  case  here  imagined,  We  have  assumed  a  given  AM  Of  valley  of 
depression,  modified  afterwards  by  the  process  of  accumulation  alone  , 
the  whole  of  the  process  would  he  conducted  along  n  very  narrow  NDC 
of  breadth  compared  with  the  ev  •  ni  oi  i  .  ih*mt  the  wn  wun 

an  OJm-u  cue,  and  for  all  geologicjd   purpose*  Mich  lines  of  scctimi  will 

Crrhaps  be  safer  guides  than  those  taken  <n  elose  seas.     In  our  own 
hnnnel,  as  we  shall  see,  the  area  of  posit*  i-  bounded 

on  the  west  by  th<- liarriei  wVcb aeparatc*  it  from  the  groat  valley  <■■' 
the  Atlantic  :  the  distance  of  the  deep  sea  muiJ  ftCHB  Cape  Clear  south 
is  about  the  same  as  that  of  the  wmc  deposit  from  tin    S.  illy  Isles, 
vol..  vi. — part  i.  O 
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line   crag  there  are  Seldom  HIBdaiW    bed*  of  great  extent.  IilI  a 
wrnidc  vmagmcol  of  diagonal  Unin  h  lower  grrni- 

sand  present  us  with  instances  where  the  corn,  mta  arc  ft 

mi    for   great   rtlit— OflS,   with  their  upper  and   lower  plane*  »(i 

illrl,  aid  with  crass  simctim  tbroagboat  in  the  same  direction  : 
in  the*e  ca*ct  the  angle  of  lamimr  is   UiiiformlT  liijrfn  B  the 

i  ifuscd  and  shorter  bedding.     The  angle  ol  rest  fui 

Mind  vi ill   be    high   in    |>ro|M>rtioii    to    llie    rtillncs*  of  the  ■ 
ulm-li  tta  U  If:  no  that    in  these  several  well- 

IWI  charm  deposits  we  seem  to  hare  a  guide  as  to  the  con- 

dition of  depth  ind  directions  of  moving  fiower  over  these  old  sea-  < 

In    tin?   torrential  Mnielurc  of  river  deposits:   the  directum   a 
bedding  i*  with  thi  In  mnnix'  beds  we  coiiaf*ni]y  meet  with 

it,  sj  in   the  phhlOCW  -<ritt   and  crag  dermsiu,  M-ttine  in  opposite 
iHnotioni  In  oonsecutiw   beds,   as  contradistinguished  from  those 

ng  rtnatirrtlj  in  n  gfru  direction,     to  thi  case  the  mate- 

rials are   moMlv   mixed    and   coarse — laminated  Imri- 

;^l  gravel  beds  -.  in  the  loiter  the  material*  are  finer,  and  indicate 
tin.  uuhtarbed  drnm  of  uniltBl  ouhrard  >•"  ■> -muulatiou.     In  the 

lined  stratification  alluded  t",  and  b  the  thin  laya  -•!  send  which 
is  mi  comtuntU    iiiler|a»-ed    Iwtwecu  muasea   with    opposite  dingoud 
In-ildinvr.  wr  have  an  arrangement  which  may  be  duet   bdalinfloi 
If  we  lake  a  portion  of  the  east  end  of  the  Channel,  and  wher 
tidal  fci.viincnt  (if  the  water  \>  well  known,  we  tind  that  the  dnod  at 
iin-  syxygles  nins   lb  40',  at  the  ebb  oh  ;»<>';   that   tin    m 
rafeoaj,  which  depend*  on  the  height  of  the  tide,   is  nt  iim 
the  in:i\iii!ini.  ieloeit% .  nr  thai  with  hiirh  tide*  the  flood  is  more  rapid 
than  the  ebb.    Making  allowance  fin  these  iliObicut  forces  ami  direc- 
tum*, the  confused  arrangement  to  be  observed  in  these  deposits  be- 
comes intelligible. 

In  tin*  deeper  <en  Mind  lied*,  wliieli  I  ravel  outwards  l>\  SlMiUaftS  10 
front,  the  formation  of  a  tingle  stratum  may  be  continued  until 
effect  of  its  accumulation  in  Mich  on  the  body  of  water  entering  such 
sea  a*  to  admit  of  a  new  bsd  being  funned  abute  it;  au  thai  the 
hatSral  of  time  hetwis'ii  nne  Mnituiti  noil  muither  in  thii  tons  DBCf  be 
very  great.  The  dimension*  of  strain  of  'In-  kind  are  greater  than 
those  pre  eating  other  arrangements.  Diagonal  beds  of  great  thick- 
ness may  lie  noticed  in  the  crag  deposits,  and  I  have  seen  them  up- 
ward»  Of  twenty  feel  thick  in  the  lower  gtvciiHnud,  »  chick ueas  which 
would  OQTlSjsnOPrl  with  a  sudden  increase  in  sounding*  of  from  three 
to  four  fathoms. 

A  very  QOUUDflD  form  of  arrangement  ia  where  the  lines  of  deposi- 

iim.i  ,n »■  |inndle]    «  itli   tluwe  i.if  ln-d-lin^  ;    in    llii-  c-jim*  WC  SC6SH   Ukn 
no  guide  m  to  zone  of  depth.    Wc  meet  \\'u\\  it  in  the  so-culled  raised 

bsjiehes,  which  are  marginal  sea-beds,  nngfau  down  to  10-15  latliom*. 
Thc  strntiht-iitioM  of  the  beds  nt  Hrnunton  is  most  distinct  and  n»- 
i.  This  mass  is  the  shallow  water  sxcamtdatton  of  a  fthcltcred 
Imv  ;  but  we  may  trace  the  same  nrrangement  in  bed*  which  m 
(\iileutly  deep  and  wide  sea  depusit^.  moti  U  those  of  the  white 
chalk,  or  where  like  maasea  luivcbeen  alu-red  iutocnstnlline  limcatruie4. 
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Hot  even  here,  in  proportion  as  one  parr  of  Hie  formation  affonl*  in- 
dication* of  greater  depth  than  the  rest,  a*  between  the  chalk  marl 
tuiii   upprr  <  lialk.   K   Gratification  becomes  less  di  narked  : 

tlw  cUi-p  ma  mud-beds,  such  on  tlic  old  slate  rucks  in  their  original 
00  nlilion,  tin-  LflMOll  and  other  frrcat  elny  groups,  are  ftOfl  Mt  ratified, 

baf  only  laminated.     Lilies  of  strati  Heat  ion  arc  obviously  due  to  an 
on  tin;i'  bo  time  in  the  process  of  hnrixnntal  deposition, 
but  as  to  the  cause  in  tUfl  [firtina'lF  case  I  am  unable  to  offer  any 
conjecture,  nor  con  I  meet  with  one. 

In  a  H'a  where  accumulation  goes  on  by  an  outward  dktrifavtiofl 
of  notorial*,  there  will  lie  an  obviuus  tendency  to  form  hanks  and 
terraces.  The  termination  of  the  sands  OfOf  tin-  mud-bottoms  are  of 
th»  character,  and  such  ore  nl.«>  flic  accumulations  of  a  higher  zone 
which  surround  the  dotp  nits  between  the  coaita  of  France  and  those 
of  the  south-west  of  England. 

In  order  tO  realize  the  geological  bearings  of  such  pittCC  M  as  ire 

liavc  hen.*  considered,  we    tmve   uu\\    to  imagine  u  luug  valley  fanned 

hy  RKHOoenCi  or  otherwise,  to  be  no  placed  that  the  waters  of   in  lli 

B  should  flow  in  and  occupy  it  to  the  depth  of  10(1  fathom*. 

The  nature   of  Ittl   action  would  be  as  follows:   The  product*  of  ware 

.!■  -million  along  the  iml  Una  would  hi  flnabd  outwarda  and  ar- 
ranged in  xones  according  to  states  of  comminution    and  ^specific  &tu- 

ritiot;  sjnultansotn    hi  umdadon  of  all  thorn  nrioof  conditions  of 
ili  tritus  would  take  place,  and  if  followed  from  the  coast-line  outwards 
would  present  a  gradual  change  In  no  one  mineral  character  to  HD  " 
By  lapse  of  1 1  I  ion,  the  bed  of  such  mi  area 

would  lie  raised,  tin-  depth  of  water  dlmuu  bod  .  M  idi  would  tlirn 
be  carried  out  ffhen  -ilt  nod  0OM  had  been  deposited  at  fatt,  and 
material*  would  occupy  the  zone*  of  riuer  soncb.    The 

OOCUmulodona  from  eitbei  aide  might  thua  be  brought  up>  till  »  large 

portion  of  the  nren  would  have  the  kind  of  sen-bed  known  an  conrao- 

ground.  When  the  higher  portions  of  such  channel  no  louger  offered 
any  places  for  the  finer  sedme-nt.  it  would  tnivd  outward-*,  or  towanlx 
t  In  dpi  umg  and  tow  portion  of  such  depression  ;  ami  tin-  whole  of 
aueh  on  area  would  benr  the  same  relation  to  the  wider  ocean  with 
which  it  communicated,  that  its  own  rivei  r  tmria  bore  to  itself, 
Sm  U  is  the  actual  relation  of  the  English  Channel  to  Ihe  Atlantic 
Ocean:  it  is  the  estuary  Of  thr  rivers  of  a  nortion  of  Wefttftftl  iJiropc, 
in  which  are  repeated  on  a  wider  node  all  the  phenomena  of  tidal 
action  which  minor  estuaries  exhibit. 

In  i he  case  here  imapned,  we  hare  assumed  a  given  area  or  \  alley  of 
depression,  modified  afterwards  by  the  process  of  accumulation  alone  ; 
the  whole  of  rln- pr  mi  -**  wouM  lit  COXUBCtcd  olOOC  O.  rCT]  DOCTOD  MM 
of  brcsdth  compnrcd  with  the  extent  of  the  sen,  0  UO ■•«  <-r  the  sen  woo 

an  open  one,  and  for  all  geological  purposes  such  lines  of  section  will 
perhaps  lie  safer  guides  than  those  taken  in  close  sens.  In  our  own 
(  hmin.-l,  iwwc  shall  six*,  the  area  of  sedimentary  dc  bounded 

on  the  wwt  by  the  harrier  which  «epuratea  it  from  i  volley  of 

the  Atlantic  :  the  disUince  of  the  deep  w-a  mud  from  ( "ape  1  HtMI  -i.nilh 
is  about  tiie  same  as  that  o(  the  jame  deposit  from  the  Scilly  ltdea, 
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and  aprcv*  with  the  distances  given  i>ek»w.  the  result*  of  a  numb* 

Km  Of  v' lings  derived  from  charts.  The  inference  we  ur-ist  derive 

from  this  i".  that  extemleil  hues  ul  deposits,  having  an  uniform  mi- 

nrral  eharncler,  moat  \\n\e  liml  «t  thl -ir  periods  of  deposition  a  certain 
|mnill<'liwn  wirli  tin-  MMfl  ItDM  rf  iheir  *ras. 

§  &  The  necessary  ndobrfam  iwdtof  a  process  of  accumulation 
where  the  qualitt  >  I  ilh  -'  n  ln-il  is  dependent  on  depth  and  distance, 
Mitl  Ifhfre  the  pragma  of  the  M*vrral  nnies  of  material?  is  outwards, 
will  be,  liml  in  i'nii'i'M  nf  linn1  each  did  nel  mm  nf  mineral  matter 
will  overlap  the  UN  i n inu-.l mf ilv  m  adwmcrof  it.  A  deep  sea  channel 
thus  tillnl  np  would  present,  in  the  long  vertical  nations  through  iU 
(which  is  the  iiiimiitT  in  xvlin.h  we  look  at  ancient  sea-beds),  a 
pnimial  change  in  mineral  character  ;  the  tenacious  mud  would  pass 
into  rine  silt  and  ouxe — the  original  deep  water  beds:  after  a  cer- 
tain if'  .trriniihl.'.ii.iii,  rln'-M-  would W sunnouute.I  bj  thesands 

of  (he  next  zone  of  depth,  a  progrcssm-  fcnfrmn  in  the  coarseness  of 
this  arenai  rioa  wowld  Em  DoocrvaUe;  lastly,  tlic  fo»nc  cro«ud 

xoiie  would  Uf  tiinriil  running  out  and  resting)  :   .  I.»ii  sand  : 

throughout  the  series,  taken  as  n  whole,  there  would  l>e  a  regular 
order  of  superposition.  If  we  *— *gf—  a  sea-bed,  a  6,  thus  accumulated, 
to  be  subsvinicntK  raised  to  -m  n 1 1 i(V*rui  leteL  without  any  reference 
to  thf  former  depth,  of  deposition,  just  »a  tlif  deposit*  of  th*  ***- 
rouilnn  ;iud  tertiary  grinds  tuostlj  tire  at  present,  anil  he  made  to 
exhibit  n  section  at  n^iif  .-nicies  to  it*  COAat-UDO,  we  should  have,  first, 
such  a  succession  as  represented  fit;.  2  ;  nod  which  if  described  in 


AnjiUarootu  Ud». 


Fig.  2. 

**u4  and  «nUtM#  tCraU. 


..... 

Bffl 


MuliUc  wuc  uf  iic«n  •u-l  shell  ••ml,  mu*U  iwUl.lr*-  i.  n.  ;- 

-.  Deep  w«  mud. 

the  ordinary  language  of  geology  would  be — I  thick  isMidhlg  series, 
COHMndDB  irtft  dm  and  marls,  or  pure  limestones,  according  to 
tin-  pMpOnlE  i  -.Hire  of  the  remains  of  animal  life  (Zoophytes,  Mollusks) 

over  that  of  the  mineral  mosses  on  the  coast-line,  passing  up  into  and 
mended  by  a  vast  accumulation  of  sand,  ami  Anally  surmounted  by 
coarse  beds  of  gravel  and  shingle  :  concurrently  with  this  mineral 
change,  their  would  l>c  another  aa  great  in  the  raitM  <ii  animal  re- 
mains, if  we  confined  ourselves  to  Niirh  as  should  iudicnte  that  they 
had  Bred  t1  rhe  places  where  tliey  might  occur. 

\\  ith  ri  -|C(  i  to  the  liner  and  more  distant  sedimentary  bed*,  the 
change  upw.aiiU  in  mineral  character  would  be  progressive;  whilst  in 
Other  Bates  mul  nearer  the  const-Una,  wher«-  »in  uecuniulaliou  of  sand 
or  gravel  might  have  travelled  out  with  a  diagonal  arrangement  ovrr  a 
pnvioUBlj  (ormsd  sea-bed,  the  L'ne  of  separation  might  be  very  di 
fined,  or  as  we  should  say  geologically,  the  mineral  .  h.irnctrr  would 
change  loddeory.  All  these  appearances  might  be  presented,  and  Ml 
wnrrnnt  the  supposition  of  any  violent  physical  change;  the  sea- 
bed of  this  and  of  every  past  |>eriod  must  be  considered  as  a  svn- 
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chronou*  wnin.  of  which  everv  portion  has  been  derived  from  DM 
common  ■Ofllto  the  eoaafl  line  At  particular  place*,  in  *cctioni 
taken  through  them,  mowcxof  Dili1  set  of  material*  vomM  bfl  found 
re-iting  0O  IBOthifi  iw  aand*  OMO  mnrN,  And  gravel*  upon  sands  ; 
nnd  we  might  find  thc*r  Kinds  dipping  nwny  a*  a  mn--  from  ilir  mir, 
Mm!  piTiringff*  the  distance  of  a  Ken  mile*  beneath  the  otlier,  n*  in 
section  tijr.  1 :  yet  the  only  inference  will  be  that  the  marl  bed*,  which, 
in  A  >eilu\il  1iii«',  an  li'in.illi  a  m;i9*  tif  Himd,  are  before  iln'ui  in  re- 
.ir*  time  ;  not.  a«  we  now  imagine,  that  any  one  group  or  portion 
i  -»-rii-  li:i.|  priority  as  a  whole. 

The  application  of  tit.  1  couciiliuus  uf  accumulation  to  the 

dcpoKUfW-liich  form  our  tertiary  awl   s-.-.tinlnrv   <.eries    >f  formation, 

forms  the   MOOftd   part   of  thin  cm irtili.m  :    nnd  the  only  point  1 

would  now  notice,  WMfftttd  frith  the  bed  of  the  Channel,  U  the  re- 
markable irregularity  it  presents  at  its  tfBtten  boundary .  bnl  u liicli 
it  would  have  been  premnture  to  have  noticed  in  the  carl*  ol^crva- 

1  u  ii-       ii    |  lie   I  'li.uuiel    U    'i    phj  RCtJ    "I'll 

Tin-  In  ofprogrevivechtiue  in  the  character  of  a  avbed  rtqtrim  that 
the  most  remote  deposits  of  the  Channel  ihonld  bt  the  finest,  and  that 

nocoaree  material*  >hould  occur  at  an;,  considerable  distance  from  the 

COftM  ;   tfaislaw   ImliU  j;imd  I'm  a  jjivi-n  iwfrnl   nun:.!  .ill  tin    X.ne>ul 
Channel,  but  beyond  I  he  iirvn  uf  mud  and  niw,  tine  runl  course  «iuiilx, 

shiu^li  iinii  ban  rock  arc  again  mef  with      It  wilt  he  seen  by  tin 

tmtp  that  the  Channel  bad  dopei  u'radualh    west  through  S°  or  9°  of 

liiu^ittnlf,  hut  thai  instead  of  rauning  on  with  mob  inclination  Soto 
tip-  valley  of  the  Atlantic,  at't>  r  having  attained  :i  daptfa  of  90  ami 

1 04>  fiillii.iii-,  it  rises  ii^mi  to  within  all  ami  SO  GatbOOU  (if  the  sur- 
face :  it  ia  mi  the  sides  of  this  rise  that  the  coarse  beds  occur.  The 
inminjc  power  of  the  sea  at  l>0  fathoms  (the  highest  level  of  thews 

ri*e«)  in  limit.  (1  to  fine  -jum!  .  hut  tin  \s  hole  of  thee  gnTOM  whether 
the  Bob  Hank.  Ctf  JoDI ft'a,  are  separated  from  the  xones  of  coarse  mn- 

tcrial-  depending  mi  tha  coast-line,  by  I  brad  intervening  area  of  thl 
Kue*l  uuimtv  of  sen-bed.  We  are  preclude* I  from  supposing  that  the 
line*  nl'  coaise  material*  MO  have  travelled  over  the  mud  zones,  as 
fhrir  upper  siirmev  it  soft  ami    iiieiilierent,  info  which   tin    Himuding- 

laad  nnfa  some  distance  beftn  the  naai  b  tenadooi  enough  to  **t  •  -  j  ■ 

it.  and  in  which  the  dreil^e  buries:  :f  therefore  mnrpiiuil  or  mh- 
rnarginal  zone  material*  are  found  in  place-  bevmid  '.veil  dctiued  00*1 
(kf  the  low  moving  pOWOf  of  W»tl  i,  they  btOOBM  I  elear  indication  that 
than  ni'einniilati-ai  a  great  change  in  llie  portion  of  such  place, 
as  to  depth  of  water  and  distance  from  coast-line,  ha*  taken  place. 
It  we  tnke  the  contour-lines  of  the  Channel  valley  as  they  arc  given 

on  tii-  aacOSkBUAyiM  m*p»  beginning  from  the  coast,  it  is  very  Ml 
dent  that  they  conform  to  the  features  of  that  count  line,  particularly 
where  it  is  due  to  physical  structure  ,  n  larger  ttcule.  and  an  interme- 
diate j-fathnin  line  VOllld  ihow  this  in  a  v(-r\  remarkable  manner,  in 
the  co»e  of  one  -u  two  vallevn  uf  friu  lure:  the  feature*  -!-  nved  I'roni  tin 
direct  inn  of  gi\-(*n  ma*»es  nre  oODtinned  through  the  submerged  portion 
of  thl  nlley,  lod  UV  merely  nuMlifiwl  by  the  (pumtity  "1  mudcru  sea- 
bed accumulated  over  tlieui.     Thus  the  Channel  Islands  are  the  west 
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extensions  of  Kite  maasea  of  crystalline  rockl  of  uV  In,  which 

occur  in  fa  dlA  of  its  consl  at  place*  dm  east  ;  tl  irine  niu 

of  then-  maases  b  indicated  by  the  rocks  across  the  intervening  *•*  : 

'•ding  granite  ridge,  which  conuei  i  mite    of  AI- 

d  mey  willi  Id*!  of  Cape  la  Hague,  thai  MUM  the  not  nt  that  plant-, 
and  so  ifaougboal  tin  whole  of  that  group  (rr"//e  Map).  (>n  our  BJ 
of  the  Channel  the  mineral  character  of  the  crystalline  rack*  w  dif- 
ferent fi"  i.  ntin  and  Brittany;  the  granite of  Scflli 

Mil'  i  wart  of  England   L'ruiip.  a-nl  enc  Weefl   ugam  i*  .lour*"* 

Bank,  n  Dudeufl  of  *oliil  rock  ins  ■!■  d  with  grai  fcfl  sand  and  not 
'Mils  amfbnmtj  of  <<.iitour-lines  to  the  coast  becomes  weaker  a- 
pfOUCOJ  seawards,  nml  at  the  iBtflBlOB  of  tike  f#0-70-fathnoi  line  of 
-"ntKliiijjr*  has  only  a  gni.>ral  agreement  with  it  .  tllC  drvp  wii-beds 
an*  spread  out  over  thii  area  :  beyond  these  t lit*  configuration  of  the 
lea  bed  begins  to  pal  ■  mi  a  new  direction,  and  in  its  extension  wwtwe 
find  C lint  this  depend*  on  the  foi  mass,  which  ri.se*  bc*twvcn 

md   19°  north  Int.  and  8*30°  to  10°  west  lv>ng. 

The  places  along  the  opening  bfefl  the  Cli.uniel  at  which  we  metl 
with  shingle  and  gravel  :tr»-  very  numerous  ;  some  of  these  are  bicli- 
lint  the  scale  b  too  small  for  the  admission  of  all ; 
bul  with  reeueel  <■•  them  all,  »<■  null  nppooe,  ee  In  tin-  ease  of  the 
Little  Sol*  Bank,  that  they  itt  the  iudientions  of  a  marginal  gone  or 
coast-line 

It  may  be  objected  to  this,  that  tfceM  distant  sunil.  gravel  and 
shingle  bedl  D*J  Mong  to  any  ngr,  mid  urn  in  any  waj  br  connected 
with  the  present  aoos.  In  tracing  the  rvmntns  of  marine  animal*  sea- 
ward'*, we  nun  observe  a  like  gradual  enmi:  inufiuii  with  that  noticed 
with  respect  to  mineral  materials,  long  after  the  forms  "I  shells  have 
ceajed  to  lie  rcengni/.nhle.  The  sen-hod,  particularly  on  the  i'rench 
side  "I  lhr  t  "haiou  I,  is  mainly  QtHapOSod  of  shell -sand,  or  amnd  in 
winch   few    parliMr*    of  nmthiup.    hut    sueh    as    >li..  |  ure 

OOOttr.     Area*  of  this  character  are  laid  down  by  the  French  wir- 

irs,  and  occur  in  the  interrtJ  between  the  Lend'i  Bad  efFrajioi 

Uiliant,  and  the  Little  Sole  Dunk;  yet  on  the  sides  of  thin  hiuik,  and 

n'irtiioUrly  on  it*  western  slope*,  large,  perfect,  though  deeayed 

lis  again  occur,  and  wliat  is  more  remarkable,  PateUa  rulgata, 

furho  Uttoreux,  &c.    Taking  the  two  phscnomena  together,  the  oc- 

riirrctur  of  Littoral  shells  and  of  marginal  shingle,  we  maj  safely  infer 

wc  have  nt  this  place  the  indication  of  a  coast-line  of  no  venr    ' 

■  »r  geological  period,  huried  under  a  great  depth  of  water,  and 

.ved  to  n  great  diMamv  from  'lit.'  nearest   present  const-line. 

The  dnratiorj  of  time,  estimated  in  the  ordinary  measure,  during 

which  I  lie-  M'A  must  bare  worked  at  iU  present  level,  must  have  b- 

great,  from  th»  extent  and  uniformity  which  it<  tout  ^  of  ilrjir«if 

attained  with  relation  to  that  level ;  and  it  may  he  irgtu-d,  that 

ch  he  the  case,  these  roarser  bedjs  and  littoral  shells  would  not 

now  lie  exposed  on  the  sea- bed,  but   would  long  since  have  been 

SttRJvd  Up  h>  tli<"  lUTUinulationa    d*  fine  drcji  *n>n  -cdimrntan  niatti  i 

•stmHion  ti><-  Kutle  Bole  Bank  oflen  to  the  Sow  of  il>"  tidal 
ruuu'l— the  Mirtnce-diaturbancs  resulting  from  iv, 
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whieh  is  always  to  be  obacned  over  the  whole  of  the  area — the  suS- 
Ird  mittn  whifh  the  water  here  indicate*     ifike  favour  tin*  »oppo- 
sition  lhat  thr  uimuie  pcrticks  of  matter  which  could  alone  tind  their 
to  such  a  distance,  eould  not  accumulate  at  such  a  place. 

If  ou  such  evidence  we  MHMWfl  Ilia!  the  whole  of  the  Channel  |  :ill<\ 
bad  at  sonic  former  period  S  hjgfaw  Itfd  tlum  at  present.  BUBJ  ,,: 
Anomalies  become  iDt«*Ui|plile.  The  hunks  of  the  Channel,  Mieh  as 
Jones's  have  tabular  summit  ,  nf!en  ofn)dE«  whilst  the  mlrs  |] 
And  composed  of  coarse  materials ;  ihcy  are  just  such  masses  as  some 
of  the  gToujis  of  rocks  (such  as  have  beta  Blrcarjjf  noticed  in  tin* 
vicinity  of  the  Channel  Island*,  and  which  have  been  cut  down  by 
the  prolonged  action  of  tbc  »ea  at  a  given  level)  would  be  if  let  down 
into  fifty  rat  horn  water.  The  summits  of  nil  the  Channel  banks  keep 
nearly  tlic  some  depth,  and  would  icem  to  |>ui»t  to  some  former  higher 
And  common  livrl,  for  their  djSStSOKM  tVoin  tIh*  present  surface  in  such 
that  the  sea  cannot  po*sil.lv  affect  them  mechanically. 

In  the  very  coarse  beds  which  torn  the  flooror  lowest  level*  of  thfl 
Deeps  in  I  he  upper  part  of  the  Channel,  from  the  meridian  of  i  'ape 
la  Hague  eastward,  Ami  vrluctl  lm%c  A*hpth  of  forty  and  fifty  fathoms, 
we  also  serin  to  have  thr  higln    i  tnnr^innl  zone  of  BUM  former  period. 

over  which  the  drifting  beds  of  the  actual  period  in  ^mailing;  and 
on  the  other  hand!  such  masses  as  Jones's  bank  are  to  be  considered 

as  protruding  portion*  of  un  older  acn-ltcd  isolated  amidst  the  ooxc  de- 
posits of  the  present  iisa 

Tin  data  sjrt  II  yet  too  f'-w  to  sjqsjHi  pj  to  determine  whether  imli- 
ratious  of  more  than  out  former  permanent  level  car  i  I  in  the 

cliaroctersof  these  portions  of  the  Channel  bed  ;  but  there  i*  enough  to 
warrMiii  I  lie  ronrlu-nm,  (hiil  lit  certain  plurr*  former  depths  must  llAre 
been  different,  and  nppiircutly  lest  tlmn  they  are  :\t  present,  and  rh/it 
one  such  maruinnl  level  existed  about  thalini  ><i  fifty  tosiity  fathoms. 
There  is  yet  a   jioinl   to   he   noticed  connected  witli  the  physical 

lliftory  Of  the  <  Immu-l  ■  nil  ■■■.  .  I  i 'nal   il  Khsj  nature  of  the  rise  which 

takes  place  at  its  western  extremity,  and  wliirh  serves  a>  Itsj  boundary 

with  respect  to  the  Atlantic  depression,     Thr  Little  Sole  liank  has 

mi  it*  eastern  Mile  nf  ninety  fathoms;  but  this  rise  is  very 

trilling  compared  witli  that  which  its  woatcrn  slopes  present.     I  have 

attempted  o  representation  of  the  outline  of  this  pOTUDB  of  US  (linn- 

en-hcil,  by  the  sjd   of  the  soundings  which  have  been  taken  by 

the  French  and  English  surveyors ;  And  in  explanation  of  it,  it  may 

perhaps  S6TTV  to  SJ3JC    I   better   notion  of  the  extent  of  ineijualil;.     -l 
surface  hcrr  indicated,    if    I    borrow    no    illuxtrutioii    from    the  phv-ied 

features  of  a  well-known  district  than  to  attempt  to  represent  it  by 

sections*.     Within  a  distance  from  the  summit-  of  the  Little  Sole 
Bank,  not  so  great  as  from  the  top  Of  BDOWdoO  to  the  sea,  sounduurs 

have  been  obtained  "I*    •."»  fathoms;    in    other  words,  the  Sole  Ihmk 
rises  from  that  level  to  n  greater  height,  and  more  rapidly,  than  does 

•  Lsflfthsasd  IfftffTH  hntO|  an  approach  to  ■  true  sealc  accompanied  the 
pit  per  when  re««I ;  ihetc  cannot  be  reduced,  and  to  alter  the  icale  of  dSstAMSS 
and  depths  would  be  to  do  a*a?  with  their  um. 
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i ]n*  :i ::!•■■■   i»l'  from  the  sen-level  of  the  Caernarvon  coast  by 

.liBTactcr  of  the  pt*atcr  part  of  the  Channel  area,  if  laid  bare, 
would  be  lh.il  of  flXCl  nam  plains  of  sand,  Bflmumded  bv  great  tunes 
of  grerrl  and  shingle,  and  pHTiMlnaj  much  micIi   10   aUKBMn    and 

arrangement  of  material*  a*  ••  mov  observe  At  present  (WW  thi    Hag- 
shot  oijstrict  of  deposits;  whilst  along  the   Opening  of  the   I 
there  ii  an  ubwoiib  configuration  of  hill  nnd  valley,  and  an  amount  of 
uii)|imlii'.  equal  to  thai  of  the  most  mountain^.-  part  oi  Vales. 

Pron  the  Miiniuit-KvcU  of  the  Little  Sole  Hank  to  the1  ZCHHathom 

line  of  Muiidiugs  on  the  west,  the  slopes,  though  steep  in  places,  are 
regular.      If  tie  deduct  tlie  fifty  fathom*  of  water,  the  rtinniinU  r  will 

En  MM  hd  for  the  abratfcni  of  this  ridge  above  tin-  .'UO-fathom 
ill  i  or  a  range  of  hill*  tsvrfnc  just  the  sum-  uuifonu  tabular  eJcva- 
li'iu  ubove  audi  li ■><•  that  tin-  Ilnldmi  and  lllarkdnwn  range*  hare 
above  the  present  MB  ;  it  is  about  tlie  lower  levels  of  this  group  that 
the  OOUM  material*  already  noticed  seem  to  occur. 

Ucvoud  tlie  'JuiMathom  line  the    outline  is  irregular,  and  sinks 
rapidly  to  very  great  depth*.     This  remarkable  fact  oceuw  not  only 
at  one  particular  spot,  but  is  continued  northwards,  and  in  the  con- 
trary direction  ban  been  traced  by  Captain  Vauhello  from  Cap*  l'"i 
terre  to  the  parallel  of  the  Lizard.   The  investigation  of  this  line  seem* 

to  have  been  the  special  service  on  which    he  was   employed  in   I 

and  1H'29.    He  states  t  h»t  immediately  beyond  the  200-fktlMm  fine 

llii'y  often  failed  to  obtain  sounding  Df  running  QUI  ils  much  U 
(atnonig;  ami  also  that  the  ridge  of  th.-  Little  Bolfl  is  placed  on  the 
east  edge   of  that   'J00-f«thoiu  Hue.     Of  the  true  nature  of  such  a 

Maiden  line.. I  inn  we  enn   at    present    nnh    form   conjee!  ur.  -  - 

it  may  represent  lnu>  of  old  escarpments ;  m  ilirmliT  Tlnfi  in  mm  dill 
have  gone  down  rapidly  into  deep  water,  where  no  ineeliam. 
COOld  intMlilv  them,  >u«h  feature}*  would  lie  pie-ened:  lnu-  of  tuult* 
and  upheaval  would  also  present  «uch  unequal  sounding* ;  liut  the 
outline  i>  too  irregular  to  rtpreaent  the  termination  of  the  scdhnon- 
tarv  mass  of  the  present  seas;  besides  which,  wc  have  constant  in<ti 

IHI  of  ■"-  Mirl'in  i-  Of  btlt  rock. 
Sir  11,  De  la  B«oh«  ha-  represented  the  course  of  the  IDO-Iatlnm 
line  round  the  British  i>lnud.\\  wiili  which  thai  of  200  rathonahu  a 

utv  cIom-  ouiformin,  and  he  retnnrkl  00  the  agreement  vv  liich  this 
line  prcaeoU  with  "that  of  die  strike  of  tin-  older  ranges  of  this 

.tiinu-.         aicli   i      undoubtedly     the    e.i-c    \i|ili    n-jitit    To   ..  jiuri'iiMl  of 

thi»  Una;  bul  if  it  be  suggested  bj  tlii*.  dial  tlie  date  of  thi*  sub- 
marged  Hue  \»-  the  tame  u  that  of  M.  E.  de  Bcaunioafs  '8j  item  of 

the  North  of  Lugland/  it  must  be  remembered  thai  this  200  lat! 
line,  if  Hewed  atonx  its  culire  length,  presents  no  each  parallelism, — 
that  It  i«  continued  along  the  coasts  of  countries  \tho  ■    rangi  <  present 

•  Tiieotrtn  ii«,  p.  190.    in  oWna  these  observation*  on  the  con. 

Uiinm  ot  the  bed  of  thfl  Channel,  I  gladly  sckmmleriirf  hi)  obligation!  to  t)ii» 
•Oft  ;  10 H,  and  JirC.  Ljcll'i  '  I'riiieiplei.'  3  mu>l  tmcc  the  i'd«a  I  have  attempted 
to  wurk  out. 
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no  accordance  with  thai  of  the  north  of  England.— and  that  it  crossea 
at  right  angles,  and  cuts  off  ranges,  which  not  only  have  brcu  raised, 
but  were  deposited  long  after  the  '  System  of  the  North  of  England  * 
rise  took  place. 

i  2.  Ag*  tfthe  Channel  Valley. 

The  vallrr  of  the  Channel  being  due  to  depression  nnrl  not  to  ex- 
cavation, the  geological  j>criod  of  such  depression  is  anothrr  obvious 
point  of  interest  connected  with  it. 

From  the  parallelism  of  tin  rauej  of  the  Channel  with  certain  lines 
of  elevation  along  tin-  South  of  Ktigland,  Sir  Clinrh-4  I.yi-ll  h:u  »ng 
gested  thin  tin-  Tiwwment  from  which  this  configuration  resulted 
urijrht  he  referred  to  some  portion  of  the  eocene  period;  hue  with 

b  an  abrupt  termination  as  the  Bagshot  series  pfMMlHj  and  with 
the  occurrence  of  the  lower  portion*  of  the  eocene  depo  H  Bp  to 
the  very  edge  of  the  chalk  escarpment  of  the  Wealdendeiuiilation.  we 
must  suppose,  as  we  dn  with  respect  to  the  secondary  beds  of  the  same 
dist  rid ,  tnat  the  whole  of  the  eocene  group,  as  it  exists  in  the  South- 
east of  England,  was  originally  carried  continuously  over  the  Wcalden  ; 
and  that  the  phtmanMna  of  denudation  of  thi*  district  an-  i  utifl  -iy  re- 
ferable to  some  post-eocene  date  :  geological  features,  or  rather  phy- 
sical ones,  may  present  parallelism,  but  these  will  be  found  to  have 

Terv  little  connexion  with  the  tpieitiou  of  jj?cologicnl  a^e. 

Tin  only  wav  by  which  to  test  the  relative  \vw\x  whieh  portions  of 
a  country  may  haWB  hod  ll  any  ili-i..:il  time,  is  by  tlie  beds  which 
D  ftv  tin  :n  [f  of  two  areas,  cm.-  presents  n  surface  of  eocene 
strata,  and  the  other,  like  eocene  deposits,  surmounted  by  distinct 
and  younger  beds,  of  the  existence  of  which  the  other  area  offers  no 
indications  whatever,  vie  rightly  infer  that  these  two  areas  hiul  in  tin. 
inr.-rval  assumed  different  relative  level*.  Such  k  the  diftYrence  be- 
tween the  two  valleys  of  the  English  and  German  Channel — the  crag 
deposits  occupy  both  the  English  and  Belgian  aides  of  the  German, 
wiiiUt  rhfv  an  dttogrtha  rating  En  the-  Bngffirt  Channel  rsjta 
I!  tween  the  uppenno.it  freshwater  deposits  of  Hampshire  and  the 
Isle  of  Wight,  we  have  no  indication  whatever  of  marine  beds  con- 
taining iutcrtncdinK  (bxmi  bfftWWD  thujc  of  the  eocene  mtd  prraeut 

Murine  beds  containing  existing  species  oecur  at  internals  along 
the  coast-line  of  the  Bughsh  Channel  :  they  were  never  probably  eon 
tinuous.  Bud  all  belong  to  the  marginal  zone.  The  movement  of  the 
materials  of  this  zone,  in  the  present  state  of  the  Clmnm-I,  hot  been 
noticed  in  the  former  ]wirt  of  this  paper,  aatakin1.'  pl;«-  I  in  j»  rtittrtjgn 
from  west  to  east. 

In  a  dttBliptfan  1  piTC  of  raised  beaches  at  the  entrance  into  Tor- 
bay  and  at  Shtptuii,  I  slated  ihnl  cli.-iik-mntj*,  and  Other  inat crisis 
tmiii  rocJu  to  the  eastward,  entered  into  their  composition,  and  tli;it 
tlu-sr  materials1  were  not  to  be  found  in  any  of  m  hlaVlhnn  in  the 
\irinity  at  present.  I  10  fllSJIIIIIUtl  Khan  beds  tu  the  course  tit  last 
summer,  ami  found  tin  pfOportMU  of  eliulk-lhnt,  in  subjugular  frag- 
BEM  nt*.  far  greater  than  from  recollection  1  had  supposed  it  to  be.      It 

must  not  be  understood  from  this  that  chalk-flint  pebbles  arc  not  ■>. 
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be  found  with  tin-  lUngk  on  any  West  of  England  beach  at  the  pre- 
sent ilny  ;  n  great  moss  of  Unit  dimple  occupies  the  middle,  poi 
of  the  Channel  far  beyond  flu  range  of  tne  chalk  strata  on  DM 
coast  :  and  these  very  raised  bed*  matt  have  continually  supplied  n 
portion  :  the  <liftVrence  consists  in  the  amount  of  wear,  and  rela- 
tive proportion — OD  the  preterit  beaches  ihev  art'  exceedingly  scarce, 
and  only  in  the  ffgnflttiffl  of  nmndfld  shingle:  thr  like  IksjIs  good 
with  respect  to  the  rniwd  marine  beds  with  chalk-flints  at  every  ot  In t 
place 

Sir  II.  De  la  Deelie  lias  noticed  the  presence  of  cltalk-llints  b 
"raised  bfiflhfla"   he  has  described  on  the  coast  of  Cornwall,  ami 
add*.  •'  Tin-  .HTininKv  of  these  flints,  aaafl  Covered]  <  ovcand  at  other 

places  iii  the  l.ixard   district,  while  they  arr   not    found  inland  tfl  flw 

adjoining  country,  i*  not  easy  of  explanation*."  On  the  other  side 
of  the  Channel  h  like  niixlure  of  chalk-lliuts  with  other  materials  is 
described  hv  Sir  M'.  TreieljH  in  ilie  mined  marine  bedfl  about  the 
Chrmnel  I*dnnd«T-  Siwh  tact-  clmrly  iinlnni.  ihnt  the  marginal 
■WVtBMUl  ofthl  I'l.itinnU,  during  the  pi  rind  ofaeeuinul 
rah>cd  deposits,  ua&  from  east  to  west  alongcither  side  of  theCliiiunel. 
Of  the  reverse  of  what  takes  place  nt  present. 

Tin  e  accumulation*  have  hitherto  been  noticed  as  proofs  of  re- 
cent changes ;  but  in  rny  communication  on  the  aubject  in  1834,  I 
noticed  the  povert)  ofuu  marine  fauna  of  the  period  tu  which  they 
belonged,  and  suggested  that  the  sea-watt  r^  were  then  less  favourable 
Co  JiKuiin-  life  than  at  present,  owing  ton  lowci  temperature.  If  the 
hIi-it,  nihih  of  the  •  M-rid  geologists  who  liBYe  desell^d  tin-  pfa  ■ 
erne  period  and  it*  bedi  j  be  Kept  iii  mind,  when  aMdsnng  the 
raised  beds  of  the  Veil  of  England  and  coast  of  Francs,  it  will  | 
I  think  to  the  Inference  (lint  they  also  belong  to  the  pli'i  juich. 

The  raiwod  marine  ImmU  ■•!' tits  ooasts  of  C-nrdi^m  :*"i'l  Minmicth  can- 
not he  separated  from   the   pleistocene   U-d<   of  \A  n-klnw  anil    thl    Op 

posite  cooHt.  The  bftsm  ntaou  of  the  area  of  the  Bristol  Channel 
i-  u<»t  sittlicieiit  to  cause  simitar  deposits  on  the  north  cnoxt*  Ol 
BotaCTStit,  Devon,  and  Cornwall,  to  lie  con  iderod  of  a  different  age 
from  those  00  the  Welsh  coast.  From  the  Irish  Channel  to  the 
western  OMb  of  Iviglnnd,  and  to  those  of  France  luid  the  Cluuuu-I 

l-l::.nl-.    -.1.-   Ii  iu-  :i   eonl  .mint  i-   -.  fl  |  -     >|    |j  |fj  I]  ihfl  mm  mi  '.  ,    and    :I    one 

portion  is  of  pleil ie      •         ■  i-   i  In    whole. 

Tin-  bearing  which  thil  view  of  (he  age  of  these  deposits  ho*  on  (In- 

physical  history  of  the  Kn-li>h  Channel  i*  not  without  interest.  A 
portion  r.t  rhe  pleistocene  littoral  xmie  of  i-ra-licd  is  preserved  on  the 
.-<.:..  i  of  BoBSex  when  it  WIS  first  noticed  and  most  accurately  described 
by  Dr.  Mantell :  thnse  beds  acne  to  connect  (lie  hislorv  of  the  cast 
and  west  extremities  of  the  Channel.  The  Hrighfnn  beds  contain  (as 
is  well  known  from  Dr.  Manuii's  description,  »-  nl-o  (o  sD  those  who 
rnav  have  examined  them)  that  admixture  of  foreign  crystalline  rocks 
uloeh  in  so  characteristic  of  the  pleistocene  accumulaitons  of  the 
4    Rrport  on  Ucron  *ml  Cooivmll.  K     12B   010. 

t  Pmoeediat*  of  the  Geological  Sock  m..  p.  17?. 

;  Mure  pryncoiirrj  Mr.  Mom*  on  Hie  telle*  ol  the  Thame*. 
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Eastern  dOimtli  «     These  rocks  In-long  to  thr  Northern  ocean  area,  and 

i  passed  from  that  into  the  area  of  the  English  ( 
We  thus  arrive  at  the  precise  date  at  which  tin:  Kngttsh  Chanwl  be- 
came sufficiently  iir|.r>-*sc4i  so  as  to  Km  ooouMtd  by  sea,  a*  well  as  at 
the  date  uf  the  sub-idem  .   of  the  chalk  strata  along  thi-  north  and 

south  line  bdbn  indicated,  md  which  produced  the  Dora  Straits. 
The  DDOTtmODl  of  the  drift  mnterinb  o%cr  the  Northern  and  liennan 

ocean  area  during  the  pleistocene  period  was  fan rth   to  south  ; 

and  when  the  *  'hanncl  >nlley  wiw  opened  to  the  waters  of  thai  period, 

the  drift  ma  continued  with  a  lata  direction  into  thnt  n;  n  tiki 

mnniHT  the  chalk-flints  of  the  eastern   ptftifflW  were  made  to  travel 
I  ;irnl  in  the  meapa  ntiiamfni  of  the  marina  tana  of  the  raised 

bed*  of  the  Channel,  we  wee  that  it  wum  inline i  1.'.  ixrtdo ajR|||(^ 

and  not  AonthefB  OBM  a;  flt  present. 

The  levels  of  the  portions  of  the  littoral  zone  of  the  pleistocene 
period  in  the  Englisfi  Channel  idum  the  tagSGUkm  Of  that  urea  to 
have  been  rather  lower  at  that  time  than  it  is  at  present.  There  would 
also  appear  to  have  been  an  intermediate  level,  "I  which  the  shingle  lied 
between  Brighton  and  ItoLtingdcan  is  n  familiar  illustration— a  level 
»h  was  Dftniilii  iem  doiatkffl  to  allow  of  the  fonnation  of  cliffs  ;  the 
1  il-phant  bed,  as  it  ia  named  by  Dr.  Man  tell,  la-lunging  to  a  vast  scries 
of  deposit*,  to  be  noticed  in  the  sequel,  and  of  the  age  ot  the  drift. 
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The  drift  beds  are  the  npprniiosi  port  iun  of  the  pleistocene  BOBS] 
ami  under  ilie  name  of  diluviuru  were  long  since  traced  down  intntne 
Thames  valley,  and  fully  described  as  to  their  eharaeti  -nstic  aduiix- 
imr  id  northern  materials  by  Dr.  BuekJand.  On  the  south  side  of 
iiic  Tli aiiies  thev  may  Ik*  seen  extending  over  the  surface  of  the  ter- 
tiary district,  in  many  instance*  overlapping  it,  mid   rr»imy  mi  older 

driimletl  strata.  But  as  we  approach  tflfl  onbriol  whan  the  physical 
features  of  the  Wealden  begfn  to  show  themselves,  these  accumnln- 
tions  diiniuedi  in  liicknes*,  till  at  length  we  reach  an  area  over  which 
no  trace  whatever  of  them  is  to  be.  found.  Thk  i( •riiuiiuiioii  af  thl 
plei-Kl'irriu  ilrift  talis  place  by  n  well-defined  marginal  bed,  of  which 
■Iran  wrtions  have  receutly  been  exhibited  in  the  cuttings  of  thl 

Reading  101  I  Rci^'itr  Railway.  The  detail  uf  abmi!  twenty  mile-  of  tin* 
const-line,  where  .  ranges  actus*  the  county  TBui  <  v .  will  be  nifflt  ient, 
m*  all  that  I  wiah  t-  to  connect  the  phit-imiiii  ioi  north  of  tin  Wenld 
with  those  on  the  south.    If  weeouum IDCC  frith  tin*  line  at  Fnmharn, 
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mt  find  that  tlw  chalk  ranirc  mlnid**  for  mi  interval,  And  gives 
to  a  low  tract  covered  Mijirrfieiallv  with  travel.  Thisaccuniulati. 
spread  out  westward  aloni;  tin:  nltoj  n  thfl  Wfly,  and  abuts  agad 

lln-   rube  of  lower  greensaud  wlm  Ii    bOttTlrti   thr  stream,  and   which 
aridtntljf    deflotd    it<    Kimitl        En   oth<*i    |.l.  .■■».  th*    gra\i-U   thin    <»tf 
against  the  ifopOl  of  the  higher  ETOttodt  as  underneath  ("rooksbi 
where  tin-ir  Mdc*  an?  occupied  bj  rt  i  good  mitanoa  "iu  may 

be  KSD,  !ir>t,  :u  thfl  Dotting  near  tin   .Mill.  ;iml  un  the   road  to  MoOl 

i'ntl,    :i:.   ftl»0  ill   Ul«a   Phir   nmhm!     ImViuhI    \V:iM-i!r«     :     the   teeth   Olid   the 

tusk*  of  elephants  have  bflflQ  lately  met  with  in  these  gravels,  iu  extra- 
Gtdkwy  abundance.  The  rhtnetTr  of  the  accumulation  about  Fam- 
tiam  is  better  conveyed  by  a  woodcut  illustration  than  by  verbal  de- 
scription (fig.  .3). 

From  Fnniham  the  gravel  beds  pns-  mir-iilt  the  chalk  range,  and 
not  the  slightest  trace  of  them  is  to  be  found  in  the  vallr\  bed 
iln  •-.  irpiinnt  of  thr  chalk  and  the  line  of  hills  south  of  it.  At  (imM- 
furd  the  gr«ral  passes  through  the  break  bi  tlie  clialK.  mid  ia  1  hruce 
fpnnd  nut  over  the  area  of  the  fa-aaetnarxh  (tip:.  4),  And  rude  off  with 
an  tiiiil'Ti:!  level  against  tlie  Im-c  of  the  hill*  which  ciiuit!.  tllis 
rtDtJ.  Tin-  rv!i)Miii>  of  elephants,  as  writ  as  of  Other  .uiuunU,  arc 
very  abundant  at  thw  place.  Thr  rnd  way -cutting  from  Guildford  to 
Goaaliuing  (fig.  5),  and  from  Shalford  to  Post  ford  (fig.  6)f  has  KtTcn 

Fig.  5. 
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sections  of  thenc  gravel  beds;  which  indicate  clearly  ih.ir  i.m 
character,  bv  the  mixture  of  gravel  and  shingle  with  sands  diagonally 
arranged.      The  boundary -line  ifl  bcfC  dfO  Wl  II  A  lined. 
The  condition  of  this  j)art  of  England  nutm-dent  to  the  accumuk 

lion  of  thr  pleistocene   beds  ia  well  shown  in  the   PcA*cmar»li  :    '1 

...  ni  ii...  ar.-  found  benoath  the  grmftbwid)  elephant*'  tec 
oudtu*k>;  IU  one  iniUaCC  so  ninny  bones  occurred  together,  in  t' 
clay  which  underlies  the  gravel,  as  to  wnrrnnt  the  conclusion  that 

entire  skeleton  was  buried  at  dint  spot. 

A  aorth  and  south  section  from  thw  margiiud  lii_-  of  drift,  y  fa 
Guildford  or  Faniham  to  between  Brighton  Hid  Rotdngdctflj  WO» 
ihow  the  pleistocene  gravels,  with  characteristic  animal  remains,  end 


I84B      w    ii  s  ov  tiu  vu.i.KY  or  tht  WOUMi  OAllXUii     91 


inff  offal  nenrlj  the  name  lenel  againat  a  eentnd  area,  aver  whirl)  no 

trace  wbtlfw  of  ra&i  gnvtfa  i*  to  be  found,  and  thus  nwnhritg  it  in 
the  pleistocene  sea.     At   Dwkmg  the  geological  plUBMBBBft  of  tin 

Guildford  v alley  ore  repeated. 

A  •trie*  of  r»iw-()  QUI  in-  beds,  as  already  doocribtd  -umniiiil  the 
WV.it  of  Kuplnud  mi  (he  south-west  ami  wwt ,  and  c\ei  |l  It  incunsi- 
t!" Table  heights,  WJ  find  BO  trace*  whatever  of  ajiy  drift  beds  over  this 
una.     Here  again  ihe  highest  drift  bed*  villi  elephants'  reuudua  arc 

above  the  platVtOOalM  led*  with  shell*,  as  they  are  on  the  Sutsex  coaat : 
auch  was  the  position  of  the  l'lyun-nth  bed*  uWrihed  hv  Dr.  Moore*. 
The  whole  of  th(  South  of  kngl.ind,  from  :lic  \\  nihh-n  urea  OQ0  tlafl 
Mat,  to  the  Land'*  End.  does  not  appear  to  have  been  a  eontiimoua 
line  of  dry  land  during  the  pleistocene  period.  Between  the  two 
tract*  her*  noticed  we  find  a  wide  Oteml  hmt  which  uaicr-wnrn 
materials  of  distant  origin  occur  abundantly.  The  whole  of  the  x  alley 
of  tl:,     I   DC   D  tilled  wirh  an  ac<  uimiljit  •  «n  rt.  derive;!   from 

l  he  rucks  of  North  DovOB  :  tboM  badal  spread  out  over  the  cuunlry 
and  mt  of  the  actual  course  of  the  rive,  ami  have  ■fiwdoti 
elephant.-'  remains  from  I  variety  of  places  0  I  . ■!•  \  aii-uw.  Dr.  Buck- 
lanil  va.<c  the  tint  to  call  attention  to  the  cur.oo  fr.ci  nf  the  ftfTMMPPt 
of  pebbles  of  milky  quartz  on  An  highest  levels  of  the  Dlackdowu 
range.  I  have  described  elsewhere  the  characters  by  which  the  bed 
h  contains  thcie  pebbles  is  to  be  distinguished  from  all  other  ac- 
cumulation* of  the  district,  ns  also  the  fact  of  III  distinct  iupcrpoai- 
tiont;  and  in  spite  ofthl  present  Blmtioc  of  the  Blackdooms,  J  R  i 
no  r  luttt>n  of  the  difficulty  but  by  supposing  that  the  whole  of  that 
urea   was  submerged  during   the   latent    portion   of  the   pleistocene 

pCli'MJ. 

The  western  boundary  of  this  interval  of  dcprca<ioii,  or  perhaps 
better  the  oOMt-Ulie  of  lliia  nr.iu-ni  island  in  l he  laical  and  highest 
range  of  the  pleistocene  son.  is  well  defined  along  the  northern  .aiiv- 

of  Great  Iiaklon,  by  a  clean  outline  of  water-worn  materials  imd 
immense  blocks  which  uccur  from  that  point  by  M  haddcu  BwtQfl, 
Chudlcigh,  round  the  Bovc\  vnlle\,  particularly  at  Pen  Wood,  Staple 

Hill,  ana  thence  to  Newton.      For  the  evidence  that  all  this  material 

has  travelled  south — that  all  the  rcniarknlile  faults  and  Ii 

Chudleigh  district  were  produced  before  the  dispersion  of  tliis  gravel  ; 

as  well   o.«  that  tin-  difference  of  level  which  it  OOOQpitO  in  tin-  BOVCJ 

*  valley  and  on  the  summit  of  the  Haldoiix,  is  due  to  changes  of 
level  which  have  raken  place  since  their  accumulation.  I  rnual  nAv 
to  a  fiu  mcr  BOtioe  of  tiic  district X-  The  atrougest  proof  of  all,  that 
ihe  highest  level.-,  of  tlu-  Haidons  and  hhickdowns  (000  to  10(H)  : 

■ii"    i     uoe    occupied    u  low    leirl    with  icspcel    In  (In-    Dm 'incur  gruup» 
is,  that  the  summit  gnu  el  contain*  pebbles  of  its  ichorly  granite . 

The  two  areas  of  the  South  of  England  which  thus  seem  to  liavc 

•  »eeu  insulated  in   tin.   plflftOOfiXU  Ma,   have  Certain   physical  features 
'  (n  common,  the  prominent  one  bcfatt  the  cast  and  west  axes  of  then' 

niueral  xnaaaes.      Tlie  boundary  line  of  the  pleUtoceno  drift  fan  tiftO 
'    ItrjMTi  of  Brit.  Am<h-    lH4l,|i.fi2. 
t  Gcologu  il  TRflMOtiOUj  \ol.  v.  *  Mm!. 
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coast  of  hYIginm  run*  parallel  with  the  east  mid  w«t  range  of  the 
Netherlands ;  and  such  also,  according  to  the  line  traced  by  M.  Hcrg- 
hrws,  ia  its  direction  across  the  continent  of  Europe.     South  Wales 

tranti  i  like  ml  ud  wMt  ■mukuincntj  and  <iw»  not  mbi  to  ' 
wen  submerged.      In  the  South  of  Ireland  again,  wi»  have  a  district 
where  all  the  idiysical  feature*  are  dependent  on  an  east  and  wet  di- 
ner* spun  the  driA  beds  wWA  aW  »o  wkblj  -|>re»d 
over  the  real  of  Irelnnd  to  the  northward?*,  ore  altogether  wiim. 

The  geogmpliieiil  a«pccl  of  the  north -weal  pnrt  of  BoTOpI  at  the 
■  :'tln  luriln-.i  range  of  the*  plei»t<tcrnc  sea  would,  MOOfdiog  to 
these  views,  be  somewhat  siich  as  represented  in  tin-  mop*.  The 
northerly  areas  of  insulation  are  taken  from  Prat.  B.  Forms,  and  are 
in  peribel  acoordnof  mill  tin-  i""<-  nosM^co]  1 1  Mtaw  of  the  greatest 
amount  of  depression  which  the  north  of  thi*  island  pre*t 

In  this  view  I   have  considered  all  stratified  nd  gravels 

containing  elephants'  remains  to  be  of  the  same  period  with  lb 

most  |deU<oecm  drill,  whether  the  dejH>«il»  contained  marine  "hells 
or  not  Tin  ''I  plmnl  remain*,  *<>  abundant  ercu  in  the  hight'M 
pleistocene  lied,  nre  ewnmtmlv  treated  as  those  of  the  animals  of  that 
period.  These  remains  occur  in  the  neighbourhood  of  the  Wcaldcn 
island,  and  indeed  everywhere,  under  two  irry  different  conditions. 

1.  In   the  hecln   of  itiirit-nt    Ink.  •,    piuidii,    or    rivi  r   \>n\-.,   whCfltj  a*  at 

■eridge,  I'cnscinandi.  \  |QbJ  of  Anin,  &c.  grcnt  quantities  of  bones 
and  entire  skeletons  occur. 

2,  In  the  smnls  and  gruveU  o|  the  drift     in  these  beds  the  remains 
consist  of  tin-  harda  portiam,  oaky,  and  nxr  mostly  water- worn. 

A  RCUt  rvivinirmtion  of  the  Crnjr  dopatkl  nf  Suffolk,  in  company 

uiih  Mr.  1'rrstA-ic-h,  Mr.  Morris  ami  Mr.  Tyler,  has  satisfied  mc 
that  the  change  from  plioceue  to  pleistocene  conditions  took  place 
by  gradual  subsidence,  and  consequent  iIktimm'  nt'  the  area  ol  dry 
land  of  England  which  wns  contiguous  to  the  pliocene  sea  ;  that  'In- 
was  attended  by  a  diminishing  temperature  ;  and  that  the  marine 
conditions,  so  tar  as  animal  life  was  concerned,  had  assumed  tl  ■  b 
arctic  character  long  before  the  whole  of  Northern  Euroi*  had 
reached  its  greatest  amount  of  dsTtTMsIrm  The  t.  main-  of  the  land 
animals  have,  in  tin-  rnse  of  the  drift  beds,  been  denied  from  the 
sweeping  of  the  surface  of  the  area  of  dry  Und  over  which  the  plei- 
stocene waters  spread,  nud  over  which  surface  such  remains  might 
have  becu  awuimdniiug  fur  countless  ages.  These,  ami  ilu-  KUUaUal 
in  the   hone-rave*,  represent  the   fauna   of  the  whole  period    during 

which  the  principal  part  of  this  island  was  in  the  condition  of  dry 
land. 

The    period    at    which   wc    have    eleur  evidence  of  the    area   of 

the   rlinmirl  having  been   OOOUjm-d    l-y     ■■  •.    i-    -<|>:ir;ifi  ■!    fn.ini    the 

eocene  formations  by  such  a  long  lapse  of  geologic*]  time,  flint  a 
glance  at  its  condition  during  the  interval  forms  a  necessary  part  of 
its  physical  history.  I  endeavoured  to  show,  in  a  former  paper  00 
part  of  South   Di  *un-f-,  tlmt  nlong  every  vnllo  tiafOQgb  nhicJi  a  river 

•  EilubitO'I  «hcn  the  jiiiper  »ai  read,  but  not  included  in  the  illuitridoni. 
f  Geological  Transactions,  vol.  v. 
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taken  its  iOQIItk  alluvia  are  to  bo  found  At  fllflTattfUH  such  as  the  ex* 
io'injc  -treims  lwrrr  attain.       \t    i  h.if    time    !  was  disposed  to  refer 

these  former  broad  riTrr-courses  to  the  period  of  the  so-called  raised 
beaches.      I  hflTC  fUUlllf  luul  an  opportunity  of  re-examining  some 
of  ihor  valley*,  «"d  of  looking  at  like   ptuBBOBMBI  UQ  Otlfttf  placw, 
and  1  now  feci  satisfied  thnt  the  two  classes  of  accumulation  art-  pi  t 
fectlv  distinct  as  to  tine- 

The  fOfaott  of  the  rivers  of  a  disti  1L1  direetlx   on   the 

amount  of  moisture  pu-eipiinii-il    ••< fl   ''.  ;»i»'l  tail  di-jjeniU  00  aU  I 
ration    ibOTl    'tie  sea;    no  that  to  depress  any  pvcn  aren  will  1 1 ■  ■  t  tend 

to  Enenue  it*  rivers.  There  are  other  objections  apart  from  this 
P  r;il  OtK  .  if  m  take  any  rtwr-cOTrSW  Opening  out  into  the  English 
Channel,  Mich  a*  that  of  the  Dart,  and  suppose  a  depression  of  the 
laud  to  take  place  of  100  ftet,  we  ihould  OMftfa  a  great  eNtenaion  of 

the  estuary  portion  of  such  rivir,  which  portion  would  be  permanently 
characterized  by  its  cliffs  and  accumulations.  This  new  water-level, 
th-u^h  it  night  leOOIl&l  ft*  estuary  beds  and  shells  at  a  higher  Ind 
than  heforr,  ivoulil  bSTl  DO  influrner  oil  tLc  upper  portiim*  of  the 
streams  flowing  down  into  such  estuary,  so  ok  to  augment  their  vo- 
lume, fntlie  valley  of  the  Dart,  however  (as  well  as  in  all  the  other*}, 
there  fa  00  indication  whatever  of  any  estuary  beds  At  higher  levels 
than  tin-  |nr-iMil  one*  ;  hut  (he  mirieiil  alluvin,  whirh  IXAWBO  («»  fa 

fioMB m  of  the  wJlr--.  and  in  Abtiii^iMthabLd  from  tin-  raottri  bj 

rrential  character,  as  well  as  breadth,  can  be  traced  by 
I  [olne  Bridge  and  Stnverton,  till  tiny  pie.s  down  heuenth  [lie  accumu- 
lations of  the  present  estuary.  Tin  -i-  DWStTfltion*  Applv  to  even'  river 
of  the  West  of  England  ;  none  of  tliem  show  estuary  beds  above  the 
present  water-level,  hut  their  upper  portions  show  nlluwa  which  are. 
Tlie  condition*  which  alone  will  account  for  these  appearances  ore 
obvious — the  country,  instead  of  having  heen  placed  at  n  low  r  hu  I 
at  the  period  of  these  broad  ollutia,  had  a  much  greater  elevation 
a  I  Hive  the  sen.  and  when  the  sen  did  not  reneh  such  portions  of  these 
valleys  as  it  does  now.  ^  This  condition  is  not  luul.  imt  is  applicable 
to  every  considerable  river-bourse  in  the  island,  along  every  our  nt' 
which  we  can  rind  indications  of  the  larger  dimensions  of  the  former 

rivers.      The  Thames  and  the  Severn  nre  striking  example*. 

That  the  whole  area  of  the  English  Channel  had  at  one  time  a 
higher  level,  is  directly  proved  by  the  numerous  instances  along  its 
shores  where  old  forest  ground  passes  beneath  the  present  sea-bed: 

these  are  marked  on  the  map.      Jt  semis   to   be   constantly  assumed 

thft)  the  oririnil  position  of  these  wooded  tracts  wns  close  to  the  coast* 

line,  or  at  the  tfl>  lflld  ;    but  for  such  a  sujipoMliun  then.'  seem  to  be 

no  ground*  whatever.  1'roximity  to  the  sen  i>  RDflnBj  unfavourable 
to  the  growth  of  timber.  If  we  take  the  whole  line  of  the  coasts  of 
the  Channel  on  either  vide,  we  shall  not  find  any  wooih.l  i:irt.  mining 

down  to  it,  or  even  single  trees  of  any  inaptitude ;  yet  in  many  in- 
stance* the  tree*  of  these  submerged  lauds  had  attained  a  very  great 
■be.  Again,  the  trees  which  hare  been  identified  from  these  sub- 
merged woods,  such  as  the  elm,  oak.  chestnut,  hazel,  arc  none  of 
tliein  such  as  hate  their  usual  habitats  along  the  sea-board.    But  per- 
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haP»  the  rtronptt  argument  is  from  the  presence  of  ^JS'Jjt 
rrl,,;,-.  iu  natural  I  -,,-..i growth.  «l»«S^ir 

Hility.t  in  hriDg  p in  nm««.  or  attain.-.!  iu.y  *«.■, ...  thcvc.it> 

of  ill. 


K"  ,  we   „m  ,...Vlv   Ulta   ..   is.   that   J-  ■"""■» 

neat  BoriUb  -  tannel  in»  ...  .1..-  ■  ■  »<  ■!«■  U,  J     - » «  to 

,,s  onu,.,.,",   I.v  the  vrntcr*  of  th-   I'l-'t..  .   or  <lunnK  « he 

!h,„.  LrihJ  »,.h « hup  m>  '..■:■.«.< .  m  -'-••  "  ""  ;1:1 ''" 

I,  i,i,1Iul,  with   France  on  the  lOUtfa,  ami   W«d«  0*  «* 


pre 

its 


in:o   a   triu'l    which    had  a 


for  ywtor  amount  of  elevation  than  any 
astate  ofth^sho^  have  Ml  dbf  ^S^^/SSZ 

i     i  i:il.  riimr  down  to  flu     .en-l'M  I.        I  he  fWlrni  ivin  (|     _  (-f^|n  jnQ 

npocrtiustiei  fin  studying  these  beds.     The  bold  coaat-fiu^  |MU.  ot" 

Start  Point  westww  nt*  a  yellow  hand  rising  from   tin- vv.B|Mnj 

IT,  ami  which  might  at  first  «^ht  he  taken  In*  n  lincol '  fy  rk 
iu;ini!i-  bodi :   Aon  the  Start  to  thcl'rawlc  thi>  bed  txpfrah  in  cliA 
iim«,  niul  form*  n  low  cliff  of  loose  onemented  uatariali  uuwc 
of  bvntj  to ■»  thick.    Tba  whole  of  tfafia  accumulation  is  the  rest , 

of  the  disintegration  of  the  rocks  of  the  district:  throughout  th< 
whole  thickness  of  the  mass,  hut  without  im\  d.-tineil  arrangement, 
iMTnr  fragment1  ami  angular  liloeko  of  nil  m/.i'h,  Home  containing  several 
ruhir  fret.  Th-  luriniiuliilioii  is  strictly  local ;  along  the  whole  of  this 
line  of  seetion  the  angular  fragments  have  ewdeui.lv  la-en  detached 
from  the  chlorite  date  pffMUeM  which  overhang  it,  nor  does  it  afford 
a  liujje  pel. hie  wlurli  would  iudiente  attrition  hv  water. 

l-'ollowmy  then  tab  to  the  month  of  the  Ernie,  they  no  found  tm 
cither  side  of  the  CBtfUU •■■■,  above  the  high-water  level,  whilst  inland 
I  Le  u  lv  nan  that  the  area  of  the  present  estuary  has  been  «• 
i-»>«tnl  unt  of  this  aoouuilaaan. 

In  rviTV  "i>''  of  the  Channel  KlatwU  group  n  like  aeemnulntton 
.-..me-  .Inwn  to  tllC  ftCa-lOTtl,  nml  t'cmi  th.-  more  r.i|iid    ,1  i-mt  Ogn.  i-  m 

of  the  crystalline  rocks,  its  thickness  is  often  very  great.  Here  again 
we  meet  with  repealed  illii'stnuions  of  the  local  character  o|'  the  m«  u 

imdiitKUi,  thai    die  angular  hlnekri    have  mi-r.'U  fallioi  I'r m;i-si-    of 

Miin*(l:jitr:v  nhove.  without  the  slightest  indication  of  horizontal 
mowment. 

These  aceunmlalioiii  nre  due  to  subaMal  etrndtttun*.  couliniicd 
UtfOUgh  n  viiMt  luj»:*t-  of  time,  ami  -luting  haek  to  period*  long  aul.'i  i-»i-  td 
the  pmaenl  relative  position  of  Inml  and  sea.  The  thiekne.«  of  the*c 
heil^  iiH*feii:-r-  w c -.•  v.  .11  "(U,  and  as  »tniosphene  ntrenev  is  greater  as 
the  elevation  ul  the  land  on  which  it  is  exercised  increase*,  it  mid* 

inn-  more  argument  to  mmiv  others  iu  favour  of  tin*  vies*,  that  at  the 
period  of  greater  deration   dial   tA    the  west  of  England  was  most 

:I)|C. 

Iii  the  foregoing  conaid?rations,  which  the  study  of  the  area  of  the 


! 
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EoRli-h  Quukm]  hi  urge*  to,  I  have  endeavoured  to  confim-  nmalf  to 
those  wlmh  bdODf  to  purr  geology.  I  might  however  have  burrowed 
gnat  aid  from  a  branch  of  i  irtt  imagim  «i  \n  Prof.  E    forbes 

— thai  uf  the  relation  which  axi  otiftiog  tlora  may  bear  to  past  geo- 
logical change**  •.      I  would  lonwt  whether  ii   n.:i'.    not  be  *um> 
to  reduce*  the  existing  faunii  aitd  llcira  tit'  tin*  country  to  two  Mfkxlfl 
of  origin;  one  which  has  come  in  since  the  period  of  the  glacial  drift, 
the  other  that  which  forms  the  local  character  of  several  districts 

which  wc  have  shown  were    insulated   in    the  pleistocene  ocean,  and 

rii   |on   h;n  "iiilivftd   nil   *iil>M»jihiit   chances.      Fn  'hi-  mg   the 

netetbtu  plant*  of  the  south  of  England  awl  Irehmdt  will  l»*  the 

fi  -i-liitl  portion  of  that  of  tin-  pfiocOM  period,  which  correspond* 

with  that  of  the  greatest  amount  of  area  and  deration.     Tin-  Scandi- 
navian character  nt  tin-  BofU  of  part   4  Waist*  ihr  I.:ikr  Ji.trlei  I,  and 
EOOrr  particularly  tin*  north  "I  Smthuid,  will,  under  thll  nppodtkaia 
n  of  the  alpine  regions  of  the  same  period. 
Tlie  cotuhtiou  of  surface  prior  to  the  overlap  of  marine  pleistocene 

accumulation*  ia  indicated  BJ  the  KDfliDI  of  vegetation  so  constantly 

nd  beneath  the  drifl  with  eltphuUtf  raniins;  but  traces  of  this 
venation  are  also  met  with   (as  over  the  Wi  in  tracts  which 

the  pleistocene  waters  never  reached.  Of  the  reioaiua  of  this  ante- 
cedent vegetation,  the  Vihua  wJbw&M  is  ncrlmps  tlic  most  charac- 
Iffrintlfl        1  pdophted    tlMI   of  this   %prch-s.   ami    nl  /r.  iir.nr 

over  the  Mirtin -...('  the  WValden  .h-un.Litimi,  huned  UloH  pCftJ   hogs, 

and  arc  remarkable  lor  the  great  thickness  of  their  bark — achar<i< 
win.  QtSI  marked  in  proportion  as  the  tree  nd\iinces  to  a  colder 

The  period  of  the  terrestrial  conditions  of  great i st  mid  over  the 
area  of  Great  Britain  would  therefore  be,  when  it  was  part  of  an  area 
of  much  greater  extent,  and  at  a  much  greater  elevation.  With  tins 
extended  area,  :i  nl  iiWiirr  of  internal  wnx,  there  wnnhl  I"  .  Bl  0001- 
pared  both  with  the  pleistocene  and  present    condition,  an   excessive 

or  continental  ffirnitlT.  The  character  of  the  flora  of  such  a  geo- 
graphical condition  would  be  at  the  same  turn    mat  southern  and 

more  northern.  Much  of  uIulI  DOH  OODJtltUlQI  upland  snndy  tracts 
devoid  of  vegetation,  from  insufficient  moisture,  WOtud  then  hlTS  )i«^'i« 
included  in  rh.  rOBO&l  of  pines  and  forests,  of  which  the  buried 
Scotch  ami  firs  arc  the  remains. 

in  like  manner  the  period  of  the  marine  condition*)  with  a  meagre 
:  t,  would  bt  that  of  Kb  irrcatcst  amount  of  depression  and 
panse  of  *cn.  From  what  has  gone  before  we  nmv  infer  that  the 
process  of  submergence  during  the  pleistocene  period  was  gradual 
;unl  pTOgmritC  frOGO  north  to  south,  the  murine  fauna  bv£og  Mich  as 
waters  coming  b  such  -•»  direction  would  bring  with  them  :  tin-' 
rwtrial  and  marine  period*  of  minimum  temperature  do  not  therefore 
correspond  in  geological  lime. 

0   ut  the  period   of  greatest   depression,  the   J'uut/r   rytccttris 
might  continue  to  live  on  over  the   northern  ihmiIm.u  part  of  the 
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haps  the  strongest  argument  is  from  the  presence   of   tlie  Pinus 

its  ntvnl  sooe  of  growth,  nquuito  condHioQ  of  mQ,  great 
bfliq  i'i  theinflaonec  of  sea-air,  alike  point  to the improba- 
bility of  il*  having  provrn  in  DlUMb  or  Attained  amy  *i*c,  in  the  vicinity 
of  the  lira. 

The  coodwioo  we  may  safely  arrive  at  U,  t.hnt  the  area  of  the 
present  English  ChtBn  I  *■■  h  <l"'  BOndW&D  of  dry  lam!  previous  to 
its  occupation  bj  tbfl  mtun  of  the  pleistocene,  sea,  or  during  the 
jii'ri..il  ni  [In-  |>li  "■(  ns  (crag)  ■ccumuhii  mm  nf  the  German  hasin,  and 
that.  together  villi   I  hfg6  area  hrvuuil,   it   served   (n  I    the 

llritish  EaUodfl  Watl  Fnnee  n  thfl  south,  and  Ireland  on  the  west. 
Into  .t  DlOl  "ln-'li  hail  n  far  greater  amount  of  elevation  than  any 
portion  of  it  ho*  nt  pnscnt. 

The  geologist  will  mmire  that  many  conditions  resulting  from  such 
n  State  of  tbngi  fthooJa  have  left  their  sndences.  At  auoj  places 
lkms<  the  shores  of  the  Channel,  thick  wcOTnttlaU""*  «»f  earthy  ma- 

terinl*  oome  down  to  the  sea-level.      The  western  coiN-*Aj^rl-  ,1"    1,l"t 

ortunkks  tor  rtadriB|  ttanbsjh,    The  bold  coaaMu^^Aopi  the; 
Sun  Point wesjbfsjidi  praotti  u  yellow  hand  rising  from  thW 
H  :it  1 1 .  nml  ffhicfa  might  at  first  sight  bfl  taken  for  a  line 

nii-.riiM'  hub*  :    from  tin    Start  to  ihS  Pmvfa  tin.-  M  GXpUldl  ju  rli 
in--     iiiul  tnrniK  a  low  rliff  of  loose  BDOSmsJ&tSjd    iiiiiterinl*   upwm 
Of  twenty   tn't  t h i l- k. .     The   whole   of  this  accumulation  is  the  res 
of  the    disiiiti'^rntiiii    of  the   rocks  of  the  district  :   throughout    I 

whole  thickness  of  the  mass,  hut  without  any  defined  arrangement, 

iM-ciir  fragments  and  angular  blocks  of  all  sixes,  lonu-  containing  several 

lie  feet.    The  accumulation  is  strictly  local;  along  the  whole  of  thia 

line  of  section  the  angular  fragments  have  evidently  heen  detached 

from  the  chlorite  ilfttSJ  precipices  which  overhang  it,  nor  doc?  ii  allonl 

a  single  pebble  which  would  indicate  attrition  bl    «ntcr. 

Following  tikSM  bsjcb  to  tftM  DOOth  of  the  Hnue.  they  arc  found  "11 
either  side  of  the  entrance,  above  the  high-water  level,  whilst  inland 
it  is  clearly  seen  that  the  area  of  the  present  estuary  has  been  ex- 

envau'd  out  of  this  hccuiimiI:Uhhi 

In  rvi'fy  MM  Of  tin-  I'lonine!  KlrtixU  gVOW  «  like  sceiniiulalnii 
ri.iiu's  down  to  the  mlsisj,  mid  from  the  nmre   rapid   disintegration 

of  the  crystalline  rocks,  it*  thickness  is  often  very  great.  Here  again 
we  meet  with  repeated  illustrations  of  the  local  character  of  the  accu- 
mulation, that  the  angular  blocks  have  merely  fallen  from  maxsc*  of 
rock  immcdiiiuly  above,  without  the  alighted  in«l:eatiouof  horizontal 

These  accumulation*  arc  due  to  tubavrial  conditions,  continued 
through  u  Tost  lapse  of  time,  and  dating  back  to  periods  long  anterior  to 

tin    UretM    11  Infiw  po-irinii  of  limd    I  lid  ACS.        Phi'  thirkm'st  of  these 

beds  increases  westwards,  ami  as  atmospheric  agency  is  greater  as 
the  elevation  of  the  land  on  which  it  U  exercised  increase*,  it  adds 
one  more  argument  to  many  others  in  favour  of  the  view,  that  nt  the 
period  of  greater  elevation  that  of  the  weal  of  England  was  most 
considerable. 

hi  the  foregoing  considerations,  which  the  study  of  the  area  of  thl 
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Bng&di  Chauufl  suggests.  I  bare  eadaavoand  to  confine  myself  to 

tboae  which  belong  to  pm  geology.  I  might  i  m  I 

kt  nid  from  ft  branch  of  inquiry  tirst  bnagta -«l  In   1V>i.  1^   Forbes 

tliat  of  the  relation  which  an  i  tear  to  past  ceo- 

il  changes*.  I  would  •ni'L'i'-i  whfilivr  it  nun  iml  I"'  tunVient 
to  reduce  the  existing  fauna  mid  flora  of  tlu.v  country  CO  two  periods 
cri  <ripn;  cme  which  haa  001  it  the  period  of'thc  glacial  drift, 

tin-  other  that  which  form*  ihe  local  character  of  seteral  districts 
which  wr  haw  shown  wrre  insulated  in  the  pi* -iutocene  ocean,  «ud 
which  flora  has  outlived  nil  mbtOQUOBt  changes.  In  this  wiry  iho 
characteristic!  plants  of  the  south  of  l\m;I:nul  and  iichmii  t  will  be  the 
RBsidUlJ  portion  Of  that  of  the  pliocene  period,  which  correspond* 
with  that  of  the  greatest  amount  uf  nrrn  mid  rlrintton.     Thr  Scamli 

i  hi  \ian  character  of  the  floras  of  part  of  W ales,  the  Luke  district  J.  and 
more  partic-ularU  the  north  of  Scotland,  will,  under  thil  mj)|>Oaftion, 
be  t).  j  of  the  alpine  regions  of  the  same  period. 

The  condition  of  surface  prior  to  the  overlap  of  marine  pleistocene 

i.  .■  miiilulion.   in  indicated  hy  the  remains  of  Vr-<  f :* r  mn   mi  r.nist.'uitly 

Brand  beneath  the  drift  with  elephant/  remains;  but  traces  of  this 
iinn  are  also  met  with  (as  over  the  Wealdcn)  in  tracts  which 
rue  waters  ucier  reached.     Of  the  remains  of  this  ante- 
cedent   Vflgetation,   thfl    i'l'/n/.?  *y/w/r«r  i*    perlmp*    thr    ino-t    .li:ir;u-- 

teristic.  Undoubted  trees  of  this  %prcics  and  of  great  sixc.  0O0V 
over  thr  poxfacc  of  the  Wcaldeii  denudation,  buried  in  old  peat  bog*, 
and  are  remarkable  for  the  great  thickness  of  their  bark— a  character 
which  become*  marked  in  proportion  na  the  tree  advance*  to  a  colder 
region. 

Thr  period   of  the  terrevtti.il   mmhrion*  of  and     t  odd  over  the 
f  Great  Britain  would  therefore  be,  when  it  Ml  pari  of  au  area 

of  much  gTcoter  extent,  and  at  a  much  greater  elrvation.  With  this 
extended  area,  and  ahseuce  of  mt.-nud  seas,  there  would  he,  in  com- 
pared  both  with  the  pleistocene  mid  present  condition,  an  excessive 
in  ntnJ  climate.  The  character  of  the  flora  of  such  a  geo- 
graphical condition  would  lie  at  the  name  time  marc  southern  and 
BOM  northern.      Much  of  wrnU    mm   roiiritidifvti  upland  ttnudi    trad 

letaid  of  vegetation,  from  inmScfeiit  moisture,  would  then  bin  been 
included  in  the  regions  of  pines  and  forests,  of  which  the  buried 
Scotch  and  -tpruce  tirs  arc  the  remain.'*. 

In  Kike  manner  tin  [irrind  cif  the  marine  eomlitiiMi:-.,  with  ft  meagre 
fnunn.  would  be  that  of  the  greatest  amount  of  depression  and  ex- 
e  uf  sea.  From  what  has  gone  before  wc  may  infer  thai  the 
prnco*  of'  siiliineri^eiice  during  the  pleiatoCOM  pflROd  WBI  gradual 
and  progressive  from  nurtli  to  nniilh,  tin-  marine  fnuua  being  such  as 
waters  GOOfing  in  such  a  direction  would  Mag  adth  thfU  I  thr  '*r- 
resirinJ  and  marine  periods  of  minimum  temperature  do  not  therefore 
DOffRapoad  in  geological  time. 

Kv<  i  ;it  the  period  of  greatest  depression,  the  Pinus  tyfocttri* 
might  continue    to   live   mi   over   the    nurt hern  iueuhited  part   of  th« 
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b*pe  the  >tiouyt  argument  u  from  the  presence  of  the  Pr»*w*i 
Mtfrw:  its  natural  xon  rth,  nqouite  eondUioii  ofeoB,  gn 

•UOnptSbiUll  of  the  Infltwnct  of  n»  ail,  alike  point  to  the  improba- 
bility ..fit.  having  grown  in  min»M,  nr  fett  BM,  hi  t! 
of  tfie  sea. 

The  00  in  -in-,  ion  wl'  may  safely  arrive   at  is,   thai  the  art*  of 
pNMDJ  Kuglish  Channel  was  in  tin*  condition  fifth]   tad 
iu  oooupatun  by  the  water*  of  'l><'  plautooom  mb,  or  during  the 
period  tf  the  pliocene  (crag)  aenunulniione  of  the  tii-mian  basin*  and 
that,  together  vrlth   ■   I  ■■■■■■   heynnd,    it  wnwl   t"   conned    the 

liritish  Inland"  With  I'rauoe  ou  the  south,  and  Ireland  on  the  west, 
into  a  trnct  which  hail  a  far  greater  amount  of  elevation  thau  any 
portion  »f  it  has  at  pirocnr. 

The  geologist  will  moire  (hut  many  conditions  resulting  from  fiucli 
a  id  ungi  should  bffVO  1t-<¥  their  evidence*.     At  many  placet 

■bag  the  aliures  of  tin-  Channel,  thick  aecanailctaona  of  earthy  warn* 
terialfl  comedown  to  if..-  vi  ..;.  Tin-  w<-  t .  . ■■ i  •  >*il  jifforda  the  l>e*t 
apportimities  for  studying  these  beds.  The  hold  owwI^htfiVom  the 
Start  Point  westward*  pioeoutl  a  yellow  hand  rising;  from  theO"1*  °f 
high-water,  ami  whirh  mi-lit  nt  first  Mght  he  taken  for  I  line  of  *aj*cii 
marine  hods:  from  the  Start  to  the  1'rawlc  thtf  hrd  I  Epandj  in  thM;*"* 
iieaa.  and  forms  a  low  cliff  of  loose  unecnieiiiei!  materials  upwvM 
of  twenty  !' .  (  thick.  The  whole  of  this  accumulation  is  the  NfluV 
of  the  ffwintcgratit.n  of  the  rocki  of  the  dtatftati  throughout  the1 
whole  thickness  of  the  man,  hut  without  ng  Ififiood  .ni'iiviiinii, 
ne cur  fragment*  and  angular  block**  of  all  ai/en,  *ome  containing  *everal 
euhie  feet.  The  accumulation  is  strictly  local ;  along  the  whole  of  this 
In.''  of  Motion  the  angular  fragment*  have  e\hlrurly  b00B  d'-faclicl 
ii  >ni  the  chlorite  slate  pTodplcee  which  overhang  it,  nor  doe*  it  afford 
a  single  pebble  which  would  indicate  attrition  l>..  wntcr. 

Following,'  these  bed-  tO  the  DOtlth  of  the  Ernie,  they  arc  found  on 
either  ride  of  the  entrance,  above  the  high-water  level,  whilst  inland 
it  is  clearly  seen  that  Chi  bh  of  the  present  estuary  has  beat  ex- 
cavated out  ofthianccumulntiioi. 

In  every  one  of  the  Channel  Islands  group  a  like  ,ic<  iiinulntion 
comes  down  to  the  sea-level,  and  from  tin-  more  rapid  disintegration 
ot  the  cryatallinc  rocks,  its  thieknr.es  i.  oit.-u  i  t.    Here  again 

we  meet  with  repeated  illustrations  of  the  local  character  of  tin-  aCCtt- 
inohilion,  thai    the  angular  blocks   have  merely  fidh«n  from  m ■HC  fl 
rock  immediately  abuve,  without  the  slightest  indication  of  horizon 
movement. 

These  accumulations   nre  ilur  to  mbab-iat   conditions,   eontiu1 
through  a  rant  lapse  of  time,  and  dating  hack  to  period*  long  ml 
the  present  relative  position  of  land  and  sen.      IV  thicknew  of  tin 
bed*  increases  westward.*,  and   as  atmospheric  agency  is  greater  , 
the  rlevntion  of  the  land  on  which   it  is  exercised   increases,  it  ad 
one  more  argument  to  many  other*  in  favour  of  the  view,  that  at 

period  of  greater  elevation  that  of  the  west  of  England  wax  n 
considerable. 

In  the  foregoing  considerations,  which  the  study  of  the  area  of 
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haps  die  strongest  argument  U  from  the  preflencT  of  the  Pints  *y. 
H$tm:   its  Tintiirnl  IO0C  ••!  "growth,  rcqaufa  condition  of  ml,   ; 

lOiti  ofthl  i.inucuce  of  aea-air,  alike  point  to  in<-  hnprob* 

bilitv  of  its  having  grown  in  mamef,  or  nttamnl  any  *i*e,  in  the  vieim* 

ofthe  sea. 

Bu  .on.hnioii  w*  mav*afcly  arriv*   &C   if,   that  IbC  urea  Of  the 
.nt  Hn-:i  4i  fh.muel  was  in  "the  condition  of  dry  land  proyio 
it*  occupation   bj    Kilt  waters  of  th-  Of  during  the 

|HTi.ni  ..ftin-  pBocnn  lerag)  accumulation*  ol  the  German  bunt  and 
thai  r  with  a  large  are*  beyond,  it  0  connect  the 

British  Idands  with  France  OB  rhr  south,  and  Ireland  on  tlio  west. 
Into  *  trjirt  which  hod  a  fur  grcatci  amount  of  deration  than  any 
portion  of  it  ho*  at  present 

The  geoln-i  If  >nv  conditions  resulting  from  such 

a  fttntv  of  tiling  should  have  left  their  eVidence*.  A)  mar]  placet 
■bog  t he  ahorca  of  One  Channfi,  thick  arcmtful£tiutu  of  earth;  m 

tcrials  comedown  to  1 1 H    MO-hvel        Hie  wretcm  co^,«JJopd* 'he  h«t 

vpportunftii  -  far  itudyinfl  these  both     The  boU  oommd1{  irotn  the 

Start  Point  westwards  prc%.-ns  a  yellow  band  rising  from   th\]me  ol 
lieji-wntcr,  and  which  r  j  i  i  ■  - 1 1  (  at  first  nghfl  he  takru  for  «  line  of  fjjj*0 
marine  bed*:    from  tin-  Start  to  thel*mwlc  tin*  lied  expands  in  tin 
neat,  and  forma  a  low  cliff  Dl  loose   uiieemented  materials  UWAN 

i  I  twenty  feet  thick.  The  whole  of  this  accumulation  i*  the 
of  the  dwiutcgrntiou  of  the  rocks  of  tin-  district  ;  thrOttghoal  tin 
whole  thickness,  of  the  mass,  but  withmii  any  defined  arrangement 
occur  fragment* and  angular  block*  of  till  si7.es,  some  oaBtuntiM  101  ml 
culm-  feel.  Theaccuiiutlntioii  is  strictly  local  ;  along  the  whole  of  this 
line  Of  section  tin-  nugnlm  1  ■ ,  ■  •  - :  i  i  <  r  1 1  -.  have  evidently  hern  *l«  tinlii-il 
from  tin*  elilni  itr  -l:»tr  ]  -ri  cipici-s  whirl  1 1  ivrrhang  it,  nor  docs  it  afford 
a  single  pebble  which  would  indicate  attrition  by  water. 

Following  thevc  beds  to  the  month  of  the  Rrrne,  Ihaj  m  ft  ffld  DO 
either  ride  of  the  entrance,  above  the  high-water  level,  whilst  inland 
it  i  HO    that    the  area  of  the  prc-enl   estuary  ha*  been  ex- 

cavated  OUl  of  tlllP  Hi-eUHMlliilMMI. 

In  every  one  of  the   Channel    Island*  group  a   like  accumulation 

conies  down  to  the  sea-level,  and  from  the  more  rapid  disintegration 
of  the  crystalline  rocks,  its  thickness  is  often  very  great  Her."  again 
we  rn '-ei  n  uli  repeated  illustration*  of  the  local  character  of  the  accu- 
iiminii.Mi,  that  the  angular  block*  have  merely  fallen  from  masses  of 
rock  immediately  above,  without  the  slightest  indication  of  horizontal 

finent. 

These  accumulation!*  arc  due  to  tubaitriat  cotidifiotis,  continued 

through  avoat  lapse  of  time,  and  dating  back  to  period*  long  anterior  to 
the  pri'scnt  rtlatTM  porition  of  land  and  aea.  The  thickness  of  tin  -■• 
beds  increases  westwards,  and  as  atmospheric  agency  is  (^renter  iw 
the  elevation  of  the  land  on  which  it  i*  MffCisfU  increases,  it  addfl 
ODB  BBOW  BgOBMnl  t"  iiuiny  Other*  iii  fcvour  of  the  view,  that  at  the 
periuil    of  mate   -■!-  cation    that    of    tin     «■  (    of  fiftfi^SSkd  W$4    EDOtl 

idefahfi 

iic  foregoing  considerations,  which  the  study  of  the  area  of  the 
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Eii^Ii-Ii  Channel  suggests, 1  have  etidcavouml  to  confine  myself  to 
Uiose  vim  li  belong  to  pure  geology.  I  0jagbthowe*crhe*re  borrowed 
greu  aid  from  a  brucA  of  inquiry  flifl  imagined  bj  Pro£  B.  Portae 

'hat  of  tib«  relation  which  mi  cxiatiuf;  flora  mny  bear  to  past  pco- 

■  .il  dungee*.  I  would  suggvat  whether  it  may  nut  1m-  suflkwat 
to  reduoe  the  rrteting  fame  hu  flora  of  tin-*  eotmtn  to  two  periods 
•l  iir_. 11.  one  which  has  come  in  since  thcpcriodof  the  glacial  drift) 
tin-  ntiii-r  that  wlucL  fiirnu  the  Local  chaiuciei  of  ievcn]  iftietiictaj 

which  we  have  shown  were   insulated  ID   the  pleistocene  ocenn,  and 

which  flora  has  outlined  all  mbseopeDt  change*.  In  this  way  the 
characteristic  plants  of  thfl  south  of  Knglandand  Ireland  t  will  be  the 
residual  portion  of  that  of  the  pliocene  period,  which  corresponds 

■ith  thnt  of  the  greatest  amount  of  nrcn  and  elevation.     T1k   k-<  im  i 

navian  character  of  the  floras  of  part  of  Wales,  the  Lake  district  J.  and 
more  particular!)  the  north  of  Scotland,  will,  under  this  supposition, 
be  the  remains  of  the  alpine  region*  of  the  Minn?  period. 

Tlic  condition  of  forfiof  prior  to  the  overlap  of  marini  pleistocene 

accumulations  is  indicated  by  the  remains  of  vegetation  mi  cnnMautly 

founil  beneath  the  drift  with  elephants'  remains;  but  traces  of  tlits 

ItiOD    U '■■   also  mat  with  (as  over  the  Wrnlden)  in  tracts  which 

Iim  praten  Borer  ranched.  Of  the  remains  of  thin  aute> 
oadenl  wwrfatfoa,  the  Pimi*  evfoairit  h  perhaps  the  most  ehnrne- 
I'ndoubted  trees  of  this  npffflhWi  and  of  great  size.  occur 
over  the  surface  of  die  Wcaldcn  denudation,  hnned  111  oil  peat  bogs, 
and  arc  remarkable  for  the  great  thiikm-s.it'  tli.'irhark — a  character 
which  become*  marked  in  proportion  aa  the  tree  advances  to  a  colder 
ntfjan. 
The  period  of  the  terrestrial  (ouditions  of  peat  (  i  >ld  over  the 
area  of  (ireat  Britain  would  therefore  be,  when  it  was  part  of  an  area 
of  much  greater  extent,  and  at  a  much  greater  elevation  \\  it  It  this 
nCtCDOOd  aiflt  find  afiAeuce  of  iuteriiid  -r.i>  r  hi  r  •  vvimld  he.  a*  com 
pared  both  with  the  pk-iMucrne  and  pn«rut  condition,  an  c\ci--nc 
or  continental  climate.  The  character  of  (he  flora  of  Rtth  a  geo- 
grapluea]  condition  would  lie  at  the  same  time  more  southern  mid 
more  northern.  Much  of  what  now  QQaatStlltta  upland  tandy  tracts 
Oid  Of  ragatldon,  from  insufficient  moisture,  would  then  haw  been 
included  in   the  regions  of  pines   and  forest*,  of  which   the  buried 

^S<  nt-  !i  anil  spruce  ti r »  .ire  the  remains. 
In  like  manner  the  period  of  the  marine  conditions,  with  a  meaaro 
fauna,  would  be  that  of  the  greatest  amount  of  depression  el 
pause  of  sen.  From  what  has  gone  before  we  may  infer  that  the 
process  of  submergence  during  the  pleistocene  period  wn*  gmdiin] 
and  progremrirc  from  north  to  south,  the  marine  nam  '><  UUJ  moll  oo 
waters  coming  in  fuoh  a  direction  tumid  bring  "ill'  rhem  I  tlie  ter- 
restrial and  marine  periods  of  minimum  temperature  do  not  therefore 
correspond  in  geological  time. 

r  ii  nt  the  period  of  greatest  deprcs-iiin,  the  Pinus  sylvettris 
might  continue    to    live  >n\   out   the    northern  inxuhited  part   of  the 
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haps  the  strongest  argument  ix  from  tbc  presence  of  the  Pa*! 
Mrfrvi  item  te  of  growth,  leqd  Son  ri  nil,  zreai 

mcoptibflfa  "t  the  influence  of  sea-air,  sJikc  point  to  the  improbi 
l.ilir  v  of  Eta  haring  grown  in  masses,  or  attained  any  *iae,  in 
of  the  hi* a. 

The  conclusion  we  may  Safety  nrme  al  tfl,  thai  ttU  art*  of  the 
present  Btujliah  Uhantx  I  was  to  the  condition  otfdi 

OWOUa&B    l>v    iln-    VTBten  of  ili-     plfld  (a,    or   .luring  the 

,l  ,,i ■•!„.  puOOSOl  i  Tag)  Mi-iMinnlftt.inn*  of  the  Ucniiim  basin,  and 

,  together  with  a  large  area  beyond,  it  Wirod  to  connect  thr 

British  I-!:n.<u  trith  Franca  on  the  Math,  and  Ireland  on  ttM  west, 

ffUcfe   hid   I   fa    greater  amount  of  elevation  than  mny 

portion  of  it  ho*  At  present  - 

The  potato  wfll  require  that  iimnv  cooditioia  resulting  from  such 
a  Itab  of  flunks  .should  liiiY.-  left  their  wManOM,  At  many  places 
alone  the  shores  of  the  Channel,  thick  acdtlBHlletknu  of  earth  \ 

terials  OOme  down  to  the  scadcvel.  The  western  coteWTord*  the  bc*t 
ippoTtnntnVa  for  Studying  these  heoV  The  hold  OOaflt-u» ;fr"tu  the 
Start  Point  westwards  presents  a  yellow  hand  rising  from  tm\|lll{' 
tngh-vater,  nidwhiofa  might  a)  first  light  be  taken  for  a  lineofl- 
inariiiL*  beds:  from  the  Stall  lo  the  Prawle  iIiih  bed  expands  in  thV*' 
n«*s,  and  forms  a  low  rlitf  of  loose  UBOaBMUtod    materials   u|i«an 

oftveatf  fed  thick.  The  whole  of  Ada  aoeoxmilattofl  i*thcrcsul 
11  f  the  il:-integrntinn  of  the  rock*  of  tin*  distrirt:  throughout  the 
whole  thickness  of  the  mass,  hut  without  am  « Uli  n«<  1  eaUttBttti 

occur  fragments  ami  angular  blocks  of  all  sues,  some  com  i  i  end 

cubic  feet.  The  accumulation  is  strictly  local ;  along?  the  whole  of  tins 
line  of  section  the  aupdar  fragments  have  c\nleiitly  been  (ktaohftd 
from  the  chlorite  slate  pKcinkM  v.  Imh  oterhang  it,  nor  doea  it  afford 

a  single  pebble  which  would  indicate  attrition  by  water. 

Fallowing  tin  n  hni-  tn  tiir  month  of  tin-  Bona,  flwj  in  firand  on 
either  aide  of  the  entrance,  abore  the  lufrh-watrr  level,  whilst  Inland 
it  i-  i\i-,iA\  ion  'lint  the  artt  of  i he  pnnRll  i>Uiary  has  bceu  ex- 
cavated out  of  this  accumulation, 

In  i"..'t «  Mir  of  the  Channel  Mantis  group  i  like  aeruiimlitfiun 
come*  down  to  the  sen !e\e|.  md  ftutn  tin  more  rapid  disintegration 
of  the  crystalline  rocks,  its  thickness  i*  often  verv  great.  Here  again 
we  meet  mtli  repeated  illustrations  of  the  local  cfiar&ctcr  of  the  accu- 

jiiiiluii>ii,  that  the  angular  blocks   have  merely  fkttflU  fan  masses  of 

rock  iminediuteh   above.  without  the  slightest  indication  of  horizontal 

liiM.etiietit. 

These  accumulations  nrc  due  to  subacrial  conditions,  continued 

through  a  vast  lapse  of  time,  and  dating  back  to  periods  long  anterior  to 
rhc  pmmit  relative  ptixitiun  of  land  anil  +va  The  iliirliu***  of  these 
beds  increases  westwards,  and  as  Atmospheric  agency  is  ^renter  as 
the  elevation  of  tho  land  Qfl  winch  it  il  exercised  increases,  it  adds 
one  more arpnaeai  tomanj  otfaonln  ferour  of  the  view,  timtnt  the 
period  of  grcAtcr  elevation  that  of  tho  wc*t  of  KngUnd  waa  most 
i  uiimiIi  -ruble. 

In  the  foregoing  consit^nitions,  which  the  study  of  the  area  of  the 
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Euglish  Channel  suggests,  I  Lave  endeavoured  to  confine  myself  to 
those  which  bi  pan  goalogf,  l  night  however  have  borrowed 

great  nid  fronabreaol]  ol  Inquiry  Aral  Imagined  hy  Prof.  K.  Fori*-* 

—  that  of  the  relation  which  on  mittiM  Horn  may  hour  tO  past  geo- 
luteal  changes*.  I  would  BUgge*!  ivhethei  i'  mn\  not  be  lufficient 
to  reduce  the  anting  fauna  and  flora  of  this  country  in  t ■.*..  periods 
riffin ;  one  which  ha*  GOnM  III  ttDCB  the  period  of  the  -cUeinl  drill, 
thcouci  'Iim:  which  forms  the  lucal  dftaiaetai  ol  districts* 

which  we   have   «hnwn  were    intulated    in    the  ploiatoccne  ocean,  and 

li  llnrn  has  outlived  all  subsequent  changes.  In  ihi*  wa\  i'ne 
cluunci erotic  plant*  of  thewuth  nf  England  and  Irclandf  will  be  the 
residual  portion  of  thai  of  the  pliocene  period,  which  cvtrrejpi 

with  that  of  the  greatest  amount  of  area  and  elevation.     The  Scamli 

..in  rharactcr  of  the  floras  ofjwrt  of  Wales,  the  Loke  district  t.  and 
rnorv  particularly  the  north  nf  Scuthmd.  will,  under  this  -uppi.-ition, 
be  the  remain*  of  the  alpim-  regions  oftlU  MUt  period. 

Thi     i  i 'million   ..('  -in (hi  .     prior   lo    the   Overlap  of  i,i.\nn<    pin -«r occi  11; 

accumulation*  i*  indicated  bji  1 1  ■  * •  remains  of  vegetation  so  constantly 

found  beneath  the  drift  with  elephant*'  remains;  but  traces  of  this 
vegetation  are  nl*o  met  with  (a*  over  the  WnU-Ini}  in  trait*  which 

tin-  pltfatOCCltt  waters  iicm  i  reached.  Of  llie  remain*  uf  thi>  unle- 
lent  vegetation,  the  Plana  IvfotHfU  m  perhaps  the  mo-it  charac- 
teristic. Undoubted  tree*  ■  >!  this  speiies,  and  i  irreat  size,  occur 
mer  the  nrfttO  nf  the  Wuddeu  denudation,  buried  in  old  pent  hogs, 
and  are  remarkable  for  the  great  tUckuanaof  their  bark — n  charm ■■ 
whifih  beeOBNB  marked  in  proportion  a*  the  tree  advances  to  a  col- In 
region. 

period  ofrlii-  terrestrial  couilifinus  of  greatest  mid  over  the 
area  nf (treat  lintm.i  would  therefore  he,  when  it  was  part  of  an  aren 
nf  much  greater  extent,  and  at  a  much  greater  elevation.  With  thin 
extended  area*  and  absence  nf  internal  scan,  there  wmdd  bi\  an  com- 
pared huth  with  the  pleistocene  ninl  prrM-ut  condition.  ID  excessive 
or  eouiuiental  climate.  Tfca  character  of  the  flora  of  mich  a  geo- 
graphical OOndiUon  would  be  at  the  aame  lime  nunc  southern  mid 
more  uorthcrn.  Much  of  what  now  confctitutea  upland  sandy  tract* 
devoid  of  regeCation,  from  insufficient  moisture,  would  then  have  been 
included  in  the  region*  of  pines  and  forests,  nf  which  the  buried 
Scotch  and  spruce  firs  arc  the  remains. 

In  Git*  maimer  the  period  of  the  marine  conditions,  with  a  meagre 
fauna,  would  be  that  of  the  greatest  amount  of  depression  and  ex- 
panse of  sen.  Prom  what  ha*  gone  before  we  may  inur  that  the 
process  nf  submergence  during  the  pleistocene  period  was  gradual 
and  progressive  from  north  to  south,  the  marine  fauna  being  such  as 
waters  corning  in  aneh  a  direction  would  bring  with  tin  in*  tl;r  ter- 
restrial and  marine  period!  of  minimum  temperature  do  not  therefore 
corre^jHinil  in  geological  time. 

Bren  at  the  period  of  greatest  depression,  the  PfeU  syfamttris 
might  continue   to   lira  on    OTer   the    northern  insulated  part   of  the 

■»f  ibo  GcoL  Survey,  »>•!,  i.  t  Ploou  u  ii.  mA 
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island,  which  region,  although  at  '2000  feet  lower  level  than  at  pr 

sent*,  would  Mu   fa  noted  a  wide  area,  and  rangrs  0 

tii  i  ii<ami  feet  of  elevation.    It  i*  riiminMied  mtsnd  titration  wbic 

at  present  unlit  the  West  of  Enghiud  to  produce  tliat  growth  of  I 

UBDtk  rlr  which  before  the  period  of  the  ilrirt  seems  to  hav 
clothed  Bftrv  portion  ui  the  region  of  lhrtiiianr,  and  which 
itUU  BUMS  be  unfitted  for  it  when  at  its  lower  pleistocene  Ken  I 
tfictSj    bowWBf]    nd  '"  a  climate  modified   by  » 
nil  tilling  sea,  nomc  portion    of  a  previous  flora   might  have 
enabled  to  live  on 


An  evtnmm'ii.i!  of  dlOni  DOttioOf  of  the  several  formations  wh 
occur  within  short  distances  of  the  coast-line  of  the  Channel  mi  lie 

OB    itlui    miW.  tVnds  strongly  to  establish   the  wmporitMB  of  a 

currcuce  of  like  conditions  along  the  same  area  at  several  distinct 
K.-ulo^iciJ  fpodu. 

The  thick  beiii  of  shingle  at  certain  places  in  South  Devon  (Tirbrook, 
CtmnattVi  &c>)  indicate  the  proximity  of  the  littoral  xone  of  the  car- 
boodfaTOU  dapooUs;  thaw  badi  oosar  upon  a  group  of  strata,  which 
a^ain  indicate  a  series  of  antecedent  local  elevations,  attrnded  with  the 
ilirt'usion  of  trappe-an  matter,  over  which  zoophvtca  constructed  the 
Uevnniu'i  OOClJ  reafil  i  OS  I  hi  Other  aide  of  tin*  Channel  the  limestone 
inax>Tfc  of  the  CotO&bn  were  evident  h  formed  under  like  condition*, 
and  at  the  same  tune:  lower  than  these  in  the  siunc  series  occurs  the 
conrsc  shingle  of  the  French  and  Jersey  slate  rocks. 

At  tin-  ^uIim  i|ii  nt  period  of  the  new  red  sandstone,  the  lower 
booi  constantly  suggest  conditions  of  marginal  accumulation  ;  the 
irovcmeilt  whirl)  attended  the  aOCumchilioii  \v;is  hum  nf  ^rndunl  sub- 
sidence, but  the  sheet  of  porphyritir  matter  which  contributed  N 
much  mnterial  to  rhenew  red  cm  le  nun  lime  liccn  foracon- 

siderablc  period  at  the  water-level,  as  high  in  the  series,  and  after  mi 
anonnoQi  ibioojdI  of  ■Maanditio&j  large  block*  of  porphyry  have 
hMD  throw  II  d0Wti  o\er  beds  which  from  their  composition  must  have 
been  deepcr-wster  deposits  than  such  as  occur  beneath  them.  The 
condition  of  the  materials  along  the  eiLre  of  the  new  red  sandstone 

group    in    t'.ikinlo.     and    l.u    Mum-hr    i:-.  often    that    nf   true   -hin^K 

gntt  thickness.  composed  of  the  cpmrfceose  rocks  of  the  district.  Tin 
nldci  stratsi  of  tins  part  of  Krai ipp  run  east  and  west,  nnd  tin- .  h 
vation  was  acquired  before  the  new  red  sandstone  period ;  so  that 
we  #ccni  to  hate  the  direction  of  an  area  of  dry  laud  east  and  west, 
nnd  ihnt  of  a  line  of  roast  shingle  conforming  fo  if .  From  tins  ennst- 
line  the  new  red  sandstone  pn  ibctchcd  away  north  nnd  east  with 
an  increasing  depth,  COCO  pi  iriwa  II  in  South  Devon  and  Somerset, 
islands  presenting  cant-masses  of  limestone  or  porphyry  rose  to  the 
-uifjir.'  from  the  spoil  of  which  thOOOMW  con-l-nnem!.-.  were  formed. 
The  gnat  blocks  of  porphyry  of  the  middle  bed*  of  the  new  red 
series  in  the  West  of  England,  included  in  sands  and  marls,  indica- 

•  Nlcol  "  Ob  Recent  Formation*  near  Edinburgh,"  Quart.  Journ.  Geol.  Soc. 
vol.  v  p.  IS. 
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isUnd,  which  region,  although  at  200*)  feet  lower  IcveJ  than  at  j.r 
sent  *,  would  still  have  presented  a  wide  area,  and  ranges  of  son 
thousand  feet  of  elevation.  It  is  dimin^hrd  area  aikd  elevation  wli 
at  present  until   tin  Kn^Untl  to  produce  lhal  growth 

ana  gigantic  fir  which  b  period  of  the  drift  seems  to  har 

clothed  every  portion  of  the  region  of  Dartmoor,  and  which  woul 
Mill  mort   bC  uiiliili.il  (<>r  it  When  ut   its  lower  pleistocene  K*r1 

Low   districts^   bawercr,  and  In  *  cKmeli    on  xu'fled  by  a  sur- 
rounding %c*»  v>me  portion  of  a  previous  don   might   ben 
led  i"  live  on. 


An  cserjiiiiatkm  of  those  portions  of  the  several  formations  whit 
oceur  within  short  distances  of  the  ,.i'  the  i  hanncl 

on  rill. i  i      iW,  rViids  strongly  to  establish   the  supposition  of 
currence   .>('  like   conditions  slong   the  same  area  At   sever*)   distinc 

geological  epochs. 

The  I :  ikk  beds  of  shingle at  certain  places  in  South  Drvon  (t'gbrook, 
("omiaior.  fto.)  indicate  the  provuniM  i»i  the  littoral  IOD6  of  the  ear- 
lifi.il  m-'im-  d>'po*it*|  tho»c  bods  occur  upon  a  group  of  fttrsta,  wlucfc 
apin  indicate  a  series  of  antecedent  local  citation*,  nl leaded  with  the 
ofbnppcan  matter,  over  which  loophjtea  constructed  the 
Devonian  coral  reef* :  on  the  other  ride  of  the  <  binned  the  llxnestoni 
masses  of  the  Cotcutin  were  evidently  formed  under  like  condition*, 
and  at  the  aauie  time  :  lower  than  these  in  the  same  scries  occurs  the 
coerce  shingle  of  the  French  nud  Jersey  slute  rocks. 

At  the  subsequent  pnind  of  the  new  red  sandstone,  the  lower 
beds  couitnntlv  ouditioiu  of  marginal  accumulation;    die 

tmivi  iiiimiI  which  nUmdcd  the  accumulation  ua-  one  <>t'  grudnsl 

eaiJencc,  but  the  sheet  of  iwrphyrilic  matter  which  contributed  so 
iitiii-h  material  to  the  new  red  conglomerate  must  have  tarn  for  a  con- 
siderable period  ul  the  waterdcM'l,  ,i-  !n  .  i.  in  the  scries,  and  after  an 
enormous  amount  of  accumulation,  large  blocks  of  porphyry  bars 
q  tlmWO  down  0Tff  beds  which  fiuiu  their  composition  must  have 
been  deeper-water  deposit*  than  such  as  occur  tancath  them.  The 
condition  of  the  material*  along  the  edge  of  the  new  red  sandstone 
group  in  (Calvados  and  Ln  Manchc  is  often  that  of  true  shingle,  of 
great  thickness,  mmpnued  ■  if  the  ipiart/nsr  rocks  (if  the  district       The 

older  strata  of  this  pArt  of  FrSBOC  run  east  and  west,  and  this  ele- 
vation was  ae«ji  in  I  before  the  nei  red  sandstone  period;  eo  that 
we  serin  to  have  the  direction  of  an  area  of  dry  land  vast  and  west, 
and  that  of «  hue  uf  ecu-;  ih  ingle  nuifiiriiiiiig  to  it.  FvOH  thi«  DOSSt* 
line  the  new  red  sandstone  sea  atretched  away  north  uul  east  with 
an  increasing  depth,  except  where,  as  in  South  Devon  and  Somerset, 
ode  presenting  coast-masses  of  limestone  or  porphyry  rose  to  the 

purine*-,  RQQ3  thl  IpoQ  of  which  the  coarse  conglomerates  were  forme. I, 
Thfl  great  blocks  of  pOTpbjTf  of  ihe  middle  beds  of  the  new  ml 
scries  in  the  West  of  England,  included  in  sands  and  marls,  indica- 

•  Nicol  "On  Recent  Formations  near  Edinburgh,"  QuArt.  Joura.  Goal.  Soc. 
vol  v  p.  23, 
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UlanH.  which  rmon,  aliit  ",  -j,  tf  2000  bet  hmer  level  than  at  pt 
aeut*,  would  still  hate  presented  a  wide  Area,  and  ranges  of 

mil  fed  nl  i  irifltion.     It  i*  diminished  area  and  elevation  whi< 
at  prraciiL  uiilit  the  Weil  of  Kn^hnid  in  produce  that  growth  of  i 
anil  gigantic  fir  which  before  the  period  of  tli<i  drift  wonii  to  Iiat 
clothed  every  portion  of  the  region  of  Dartmoor,  ami   which  WW" 
still  more  he  unfitted  for  it  when  at   its  lower    |'ii'i-f OCRM  IOTA*! 

such  low  districts,   however,  aad  in  a  climate  modified  by  a  «« 
rounding  sca,  some  portion  of  a  previous  florA   might   have 
enabled  to  live  on. 


An  examination  of  those  portion*  uf  tin-  *-vcr.il  forBMfaou 
occur  within  short  distances  of  the  coast-line  of  the  Channel  valli 
(-ii  either  ikW;  feodi  itroogW  to  ifiiMith  the  sopporitfoD  of  a 
currenee  of  like  condition*  along  the  NBA  area  ttt  NVenJ  fitting 

geological  epochs. 

Tin  thick  bede  of  shingle  stcerteia  phoM  :>  South  Devon (t'gbrook 
Conn  i lie  proximity  of  the  littoral  zone  of  the 

bttUfiffOVU  4  poaiU;   thcac  beds  occur  upon  a  group  of  strata 
a$ain  indicnte  a  series  of  UtteOOdABl  local  elevations,  attended  with  th 

diffusion  of  trappean  matter,  over  whieh  zoophiles  construct*  «1  tli 
DATWU1    QOOl  reefs:  on  the  other  side  Of  the  Chimin1!  thelmteatou 
inaues  of  the  Cuteuliu  were  evidently  formed  n&dcf  Iik*-  condition 
And  At  the  Mtfne  limr-   he.vrr  ilutii  ih.-..'  in  rlw  *nm<*  AORAO  000*0*1 
c<»at*e  dllngtc  of  the  French  and  Jersey  slate  rock*. 

\i  r * i- -  -uiiM i|uciit  period  of  the  new  red  BAud&tone,  the  k 
bodl  oouataully  suggest  conditions  of  marginal  accumulation  :  the 
Hi  whieh  nitiiitl.il  th«>  lu'riiiiiiiludnii  >\ ; "(gradual  sub- 
sidence, but  the  sheet  of  porptiyritic  mutter  which  contributed  60 
much  materinl  to  the  new  red  conglomerate  mtt-i  have  been  for  a  coo- 
lidenbfa  period  at  the  water-level,  as  high  m  tin  series,  and  After  mo 

«  i;<>i  ni'-ut   Amount   of  accumulation,    large   block*   uf  \>  have 

bttfl  i  line  vii  duwn  over  lieils  which  from  tlieir  emu  position  mu»t  havr 

Ik  iMi  deeper-water  deposits  than  such  a*  occur  beneath  them.  The 
OOndUoo  of  the  materials  along  the  edge  of  the  new  red  sandstone 

group  in  Calvados  and  Ln  Mnuchc  is  ollen   that  of  true  shinghr,  uf 

great  Itdnlmnae.  oootpooed  of  du  qnArttOM  rocks  of  the  district.  The 
older  strata  of  thi*  part  of  Frunce  run  east  and  west,  and  ibis  >  h - 
vntion  was  Acquired  before  thfl  DJH  red  sandstone  period;  so  that 
we  seem  to  have  the  direction  of  an  area  of  dry  laud  east  and  west, 
and  that  of  a  line  of  i-<nwt  ahingle  conforming  to  it.  Prom  tins  coast- 
line   the   new  red   mbtQQJ     KB   stretched   away  north  and  ea*t  with 

an  increasing  depth,  except  where,  as  in  South  Devon  and  Somerset, 
islauda  presenting  const  masses  of  limestone  or  porphyry  rose  to  ttl6 
aurfaec,  from  the  *poil  uf  whieh  the ooarwc  conglomerate*  were  funned. 
The   great    blocks  of  porphyry  of  the   middle    bedfl  of  the    new  rod 

scries  in  the  West  of  England,  facfadsd  in  sands  and  marls,  indica- 

•  Nicol  "  Oa  Recent  Formation!  near  Edinburgh," 
voL  t  p.  23. 
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island,  which  region,  although  at  2000  feel  loner  tefel  thau  at  pr 

,  would  still  have  presented  a  wide  area,  and  ranges  -  4 
titousand  feet  of  elevation.    It  is  diminished  area  and  elevation  wh:~ 
at  present  unfit  the  Wes*  of  England  (..  prodsux  thnt  growth  of  i 

■  :.i  tin  lir  which  before  the  period  of  thfl  drift  seems  to  hav. 
cfethed  ivcr;.  portion  of  the  region  of  Dartmoor,  nml  which  would 
still  more  be  unfitted  for  it  when  at  it*  lower  pleistocene  level  i 
Mich  low  districts,  however,  and  in  a  climate  modified  by  a  sur 
rounding  sea,  some  portion  of  a  previous  flora  might  have 
enabled  u>  Utc  on. 


An  examination  of  those  portions  of  the  several  formations  which 
oirur  wiihui  short  distances  of  the  PflilfrBfH  of  the  Channel  vn 
on  cither  sfcWi  ft*  mis  strongly  to  cstaldMi   the  Mippuiition  of  ■ 
enmaot  of  lil-'  condition*  along  the  same  area  at  several  dUtui 
geological  epochs. 

I  iu  thick  beds  of  shingle  at  certain  places  in  South  Devon  (Ugbrook, 
Connatnr,  Ac.)  In  licit--  thfl  proximity  of  the  littoral  zone  of  the  rnr- 
bonifcrou.i  deposit?  .  these  bed*  occur  upon  a  group  of  strata,  which 
a^nin  iodirjiir  ;i  m'i-io  til'  i.ntrcrilj-nt  Inenl  elevations,  attended  with  the 
diffusion  of  trappean  matter,  over  which  zoophiles  constructed  the 
Devonian  corul  reels  1  On  the  Other  aids  "l  theChanael  the  limeston 
masses  of  tlic  Goteuttn  were  eriA  otlj  fbn  1  <i  unit-:  like  londit.wuB, 
ami  aj  the  lama  time  I  lower  than  these  in  the  same  series  occurs  the 
coarse  shingle  of  the  French  and  Jersey  slate  rocks. 

At  the  nbeeqoant  period  of  the  new  red  sandstone,  the  lower 
HttUth  Migge-st  conditions  of  marginal  accumulation  ;  tin 
movement  which  attended  the  nccumulntiuu  was  one  of  gradual  sub- 
sidence, but  the  sheet  of  porphyritic  matter  which  contributed  so 
much  material  to  the  new  red  conglomerate  must  have  been  for  a  con- 
sidcrnhle  period  at  the  water-level,  as  high  in  the  scries,  and  after  an 
enormous  amount  of  accural dntion,  large  blocks  of  porphyry  have 
been  thrown  down  over  beds  which  from  their  composition  nasi  have 
been  Jeeper  inter  deposits  than  such  as  occur  beneath  them.  The 
condition  of  tfae  nmkniiN  lldOg  the  edge  of  the  new  red  sniuUtone 

up  in  Oalradoe  end  La  Bfafichc  b  oneo  that  of  true  »h 
great  thioknrsa,  composed  of  the  <|iiartzosc  rock*  of  the  district.  Tin 
olh-r  -tr.ila  -'I'  tin-  1 'i it  nf  I'.'iuici'  inn  Mil  and  writ,  anil  (!ns  rle 
vntion  was  accpiired  before  the  new  red  sandstone  period;  so  that 
we  seem  to  have  the  diit-etion  of  an  nrea  nf  drj  land  cast  urn  I  ■ 
and  that  of  a  line  of  coast  shiuglo  conforming  to  it.  From  this  coast- 
line the  new  red  sandstone  m  Stretched  away  north  and  cost  with 
an  increasing  depth,  except  where,  as  in  South  Devon  find  Somerset, 
iilrni  ut ing  coast-nin**cs  of  limestone  or  porphyry  rose  to  tin- 

surface,  from  the  spoil  of  which  the  coarse  con  glome  rates  were  formed. 
The  great  blocks  of  porphyry  of  the  middle  beds  of  the  new  red 
lerid  in  the  West  of  England,  included  in  sands  and   11  dica- 


*  Nieol  "  On  Recent  Formations  near  Edinburgh." 
toI.  v.  p.  2X 
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ting  no  great  moving  power,  seem  to  require  some  such  agent  as  that 
of  floating  ice  to  account  fur  their  position. 

Terrestrial  conditions  of  great  geographical  extent,  mi  J  nf  long 
duration,  inter  \nn-il  lietwroon  the  oolitic  »ncl  <*retiiceou«i  periods  t  the 
Wealden  strata  of  Suaaex,  Isle  of  Wight  anil  iJorset  indicate  clearh  , 
by  -  bnngc  of  marine  and  freshwater  condition*,  that   the 

Wealden  area  was  ai  the  sea  level,  or  at  the  bnretl  portion  of  the 
area  of  dry  land  to  which  it  wan  subordinate.  It  in  nut  nccvtMary  i<> 
connder  toe  direction  of  the  dry  land  of  the  period  .  it  El  Mill 
that  no  bed  a  of  the  WVnMrn  axe  underlie  the  NVocomiau  deposits 
from  Trouvillc  to  Cape  U  llcvc;  the  slight  ;um1  fini  ipn'<<tioimt)le 
traces  ot'  bhl    W  I  ftldi  D  IB  the  Itoulonnaia  show  that  it  had  it.*  limit  in 

that  diractkm.    The  rmln-nrnic  aeries  of  the  Bculoaniii  hid  reoehed, 

long  prior  to  this,  the  feature*  of  il.-ution  Mid  fbUbfi  whirli  it 
now  present*  ;  the  line  h!  'thai  disturbance  extends  eastwards;  if  pro- 
longed M  "1<1  pan  along  the  Kuglnth  Channel,  which,  being 
occupied    bv  the  lower  oolitic  groups,  whilst  tin-  Houlnima'm  presents* 

»onlv  the  middle  and  upper,  prove  it  to  have  been  relatively  an  area 
of  nepwaaiop. 
Coarse  rounded  shingle  formed  of  local  materials,  such  as  of  the 

siliceous  bund ^  ..t  the  nirhnnifiTMin  neeur*  abundunlly  at  the 

base  of  the  grcctisand  beds  west  of  the  Ilaldnu  Hill-,  lb  oqatf* 
kut  beds  in  the  Cotentin  are  also  a  shallow-water  accumulation. 

Terrestrial  conditio!  Dbtained  tin  ring  the  course  of  the  - 

accanaalationa  j  but  the  freshwater  deposit!  of  Hampshire  and  the 

Isle  of  Wight,  and  which  are  entirely  included  iu  the  area  of  the 

prev  m(  t  li.m.Hd,  indicate,  by  the  alternation  of  mariue,  brnokUh,  and 

•oditions.  a  like  position  with  respect  to  the  area  of  eocene 

.  land,  which  the  Wealden  lake  had  presented  before  at  the  same 
place. 
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is  no  groat  moving  power,  seem  to  require  some  such  agent  as  that 
of  flo;<t  to  tecount  lor  their  ; 

Ttlltetlia]  condition*  of  great  geographical  extent,  and  of  long 
duration.  Intervened  liHwern  tin  ind  ■  retaceoiw  period* !  the 

Wtaldta  strata  of  Sussex,  IkIc  of  Wight  and  Dnncct  indicate  clearly, 
by  the  interchange  of  marine  and  freshwater  conditions,  that  the 
Wealdcu  area  was  at  the  sea  le*rl,  or  at  the  lowest  portion  of  the 
.%f  .«  nf  dn  IaihI  tn  which  it  WtS  ftiihordinnte.  Ir  ■  nil  rrri'tttrr  to 
consider  the  direction  »f  the  dry  bind  of  the  period  ;  it  m  -iilli.-ieiit 
that  no  bed»  of  the  UYnhlen  age  udfllic  the  NcQCOafo  deposits 
Trouville  to  Cape  hi  1 1  •  »■  «■     tin  slight  end  mo  questionable 

of  the  Weoldfl  in  the  BoulonnaU  a  how  that  it  hod  it*  limit  in 
direetion.     The  nitheoioJe  series  of  the  BoulotitmU  had  received, 
prior  to  thin,   the  feature*   of   elevation   unl  folding  which   it 
now  present*;  thr  Line  of  this  disturbance  extends  eastwards:  if  pro- 
longed west  it  would  pass  along   the  English  Channel,  which,  being 
pied    bj  the  liiucr  oolitic  grOtlM  uhiUt  thl  Ilnulimniiis  prewnU 
onlv  the  middle  and  upper.  prove  it  to  have  been  relatively  an  area 
of  oppression. 
Coarse  rotmded  Bbingk  formed  of  loci]  mnu-iUK  rach  as  of  the 

bands  of  the  carboniferous  deposit*.  OGCUn  abundantly  at  tho 

ba^e  of  the  greensand  beds  west  of  the  Ilaldon  Hills,     The  equiva- 
lent bed*  in  the  Cokutin  are  also  a  shallow-water  accumulation. 

Terrestrial  condition*  again  obtained  during  tin*  oourac  of  the  eoeenc 
accumulations;  but  the  freshwater  depc.it-   ot   Il.-n  ami   the 

Isle  ofWighti   and  which  are  cntirelv   beliuled  in  the  area  of  the 

!ire*ent  Channel,  iml  •  ;if     hv  the  Hltcrnatiou  of  marine,  brackish,  and 
reshwatc-r  condiiions,  a  like  position  with  respect  to  the  areaot"  eocene 
"dry  land,  which   ihe  Wealdcu  lake  had  presented  before  at  tlw  same 
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July  \*t  to  October  31**,  1*10. 


I.    TRANSACTIONS  AND  JOURNALS. 

Presented  by  the  respective  Qodttiti  >'ors. 

Agricih/hrw.  Society   (Iiovnl)  of  England,  Journal  *if.      Vol.  x. 

part  1.  110.  23. 
American  Academy  of  Art*  and  Science!.      Vol.  ii.  pp.  1-1C0. 
A-'ii-!ifii»n  Tor  the  Advancement  of  Science,   Proceeding* 

of  First  Meeting  of. 

Journal.     Second  Scric*,  rol.  viii.  no*.  22  and  23. 

I'hiloiophical  Society,  Proceeding  of.     Vol."  v.  no.   IS, 


Asiatic  Society  (Royal),  Journal  of  Doinluiy  Branch.     No.  12,  18  19. 

Astronomical    Society,    Memoirs    of,   vol.    xvii.      Monthly    Notices, 
rol.  Mii. 

llrL'ii|tir.  Ai  init'iiii- Iloynle  de.      Mcmoires,  tonic  xsiii.     Bulletin*, 
tome   xv    ptrtifl  -."and   tome   wi.   piirlie  1.      Aimtuure,    \HVJ 
Mi'nioire  *ur   la   1-Yrtilmuion  don  Ijunlc*  dc  la  I'aiiipiiic  rt  <lc» 
Dunes;   pur  M.  Eetiens. 

Berlin  Academy.  Ablmndhmgen  lor  1849.      Bericht.  from  July  18*18 
to.linic  1849. 

ttri':  h  iation,  Report  of  the  Ki^hfemfh  Meeting  of  the. 

Public  libttry,  Catalogue  of,  1816. 

Chemical  Society,  Quarterly  Journal  of.      Noa.  6,  7. 

Dublin,  Journal  of  the  ideological  Society  of.     Vol.  W.  part  I. 

Edinburgh,  Transactions  of  the  Royal  Society  of.     Vol,  xti.  pan 
and  \ol.  xix.  purl  1. 

ttWOOt   Soti&£  Gtologique   de,   Bulletin.      Deux.  Serif,  tome   ir. 
f.  87-92i  t.  6.f.  19-26. 


.-.  Mni.nirr*  .It    1,  Smi.:v  dc  Physique  et  d'Histoire   Nuturelle 

de.     Tome  xii.  partie  1,  and  *upplcinntl  i  and  '.'. 
Geographical  Society  (Iloyal),  Journal  of  the.     Vol.  xix.  part  1 

Horticultural  Society,  Transactions  of  the.      boond  Svio,  n>L  i. 

part*  3, 4, 5,  i>  and  7;  vi>l.  ii.  part*  1-6,  and  vol.  iii,  parti  1,  2,3. 

Jouni.il  nf,  v:)l.  iii.  parts  3,  I,  and  ml.  iv.  part*  I,  2,  3. 
LoixliM     I-.<i>uburgfa.  aiul  Dublin  Philosophical  M:iu./.;ur.    Noa.  3M- 

23,\ 
Maurttiaa,  TrunaactioDa  »f  t]»e  Royal  Society  of  Art*  mid  Science*  of. 

V.. I.  i.  parts  1  ami  -'. 
FaUwotoCTapbica)  Society,  Monographs  published  hy  the.    Of  the 

E        Fossil  K-  ji'.illa  of  the  London  Clay,  Part  I.     Chelouia,  bj  Pro- 
fessors  CfWCn   arid    ML      Of  the  Eocene  Mcillusc;i.   by' r".  E. 
Edward*,     Part  1.  Cephalopoda. 
Paris,  Arail  icnccs  of.    Comptcs  Itcndus.    Noa.  1-2-1  and  26. 

lYi-iii.  Srm.  ;   index  to  t.niii'  ECriLj  *nd  totnc  ixix. 
Deux.  B6n.j  not.  2-14. 
Rovtl  College  of  Surgeons    List  of  Fellows  and  Members  of,  for 

1819. 
Koyai  Society.  Phfloaophiaal  TranaaotfoM  of  the.     184$,  part  4; 

17,  paiti  I  and'*';  ISIS.  p:Ul>  I  ,in.l  J;  1.4-19,  part  1.  P*0- 
cevding*.  no*.  66-72.  Li*t,  Nov.  I84S.  President's  Addrcs*. 
June  1646. 

Siniiluoiiiaii  Contributions  to  Knowledge,  vol.  i..  Report*  Sec.  IS  19. 

Van  Diemrn'*  Land,  Rov.il  Society  of,  Paper*  and  Proceeding*. 
toL  i.  part  I.     Report  for  1848.     Rules,  &c.  for  1848. 

Zoological  9odetJ,  It«  |i«rte  of  the  Council  and  Auditor*  of,  1619. 


II.     GEOLOGICAL  AND  MISCELLANEOUS  BOOKS. 

Xame*  in  tttttic*  presented  by  Authors, 


Austin,     Thomas.        Monograph    of    Kccetit    aud     Fossil    Cliuoidea. 

\.>.  8- 

Buck,  L.  von.    Detrnchtungeu  fiber  die  Verbreitung  und  die  Grenzen 
fli-r  Kreide-Bildungeu. 

Carter,  II.  J.     A  descriptive  account  of  the  Freshwater  Sponges  m 

the  Island  of  Bombay 

.     On  Poratmnifrra  in  Arabia,  SurdJi,  Ac. 

Data.  ./.  />.      S\nnpsi<  of  the  Genera  of  Gammnracea. 

,     Conspectus  Crusiaceorum,  &c. 
Fairbairn,  99'.     An  Account  of  the  Construction  of  the  Britannia  and 

Conway  Tubular  Bridges. 


100 


DONATIONS. 


Forte*,  J.  D.     Travel*  through  the  Alps  of  Savoy  ami  other 

of  ill-    I*,  nniiu-  Chain,  with  a  Map  of  tin-  Mrr  tic  Glnn 

Garner,  II.      The  Natural  History  of  the  Count  v  of  Stafford. 

Gvp|iert,    Prof.      Uebcmicbt    del     UbtttCS    1    WrJindcruii. 

fcVM— 'hmmi    Qtlrllnhift    fur  raterliindische    Ruitur  itn   Jahr 

|S|S. 

Guyof.  Prof.  A.    The  Earth  and  Man. 

Iltttfo,.,  ('apt.  T.     Note*  on  the  Geology  and  Mineralogy  of  Aff- 
L'liuiistan.     (2  copies.) 

.     Appareut  Objections  to  tin*  Glacial  Theory.     (2  copies.) 

Johnson,  J.  F.  //.     Contributions  to  Scientific  Agriculture. 
Kntorya,  Dr.  S.      Uebcr  die  Siplioiiotrettuu;  und  cuiige  Baltuwh-Silu 

i  I. rile  Trilnl.iiru. 

Logan,  J.  R.     The  Rocks  of  Pulo  Ubrio. 

.     The  LmiKuiijfi'M  of  the  Indian  Archipelago. 

Itoyan,  ir.  A*.     Geological  Surrey  of  Canada,  Report  of  Progress  fo 

the  yenr  18-17—1*. 
Mantrtt,    O.  A.,   LL.D.       Observations   on   the  Osteology    of 

fguniuxlnn  and  Hyheogauriut. 
Snrhultl.    ('apt.     Suinnmry    of   the   Geology    of  Southern    India. 

Part  II. 
Pattiton,  8.  R.     Chapter*  on  Fossil  Botany. 
Quttelet,  A.     Sur  le  Climat  dc  la  Bclgiquc.     Trois.  panic. 
ReitI,  Lirut.-Coi.  fl\     The  Progress  of  the  Development  of  the  Law 

of  Stomis,  aud  of  the  Variable  Winds,  &c. 

Bmflfft/"8tittatioBofCo*lM  bj  u.  C.Taylor.  FromEdin.  Hcview, 

Oct.  IC*-I9.      Presented  by  WBIfana  II.  Fitton,  M.D.,  F.G.S. 

Unyer,  Prof.     Plates  1  aud  2  of  the  Tableaux  Physiouotniqucs  de  la 
V.g.i ui mi  dea  diverges  |^riodea  <lu  monde  primitif. 
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The  following  com  muni  cat  ion  b  were  read  i — 

I.  Remark*  on  th  OeMltNSBIM  »  v.  wffl  an  Accounl  of  the  Specif* 
founJ  m  POftTVOAL,      Hv  Damh.  Siiutrr,  Esq.,  F.O  S. 

Tilt  p-nuH  Serine  was  proposed  by  M.  Defrnnce,  in  the  *  Diot.inn- 
nairr  ilea  Science*  Nnturclli's'  for  certain  fHJM  or turn-tod  univalves 
found  ntiiMti-_'  tin.  oolitic,  dNtiiiptihhnl    h\  intli  ihfl  columella 

and  the  interior  of  tin*  outer  lip  famished  with  fold*  which  art  00ft< 
tinned  through  the  whole  nf  tin-  .ihorls  ;  but  iuM.  Defraud  had 
not  then  *ccn  am  perftcf  ipocnseotj  he  did  not  give  any  strict  defi- 
nition ni  inn  new  genus. 

M.  Dcfthayos  gave  definite  charoctcrn  to  the  genu*,  unitri  tin-  ii.-nm- 
of  Nerintra.   in    the  '  Cmuilles  caracteriatiques  dfti  Terrniut,"  p.  203, 

the  principal  points  of  winch  m  the  DlOnul  subquadran^ular  '  ennv 
liculatcd ;  a  broad  uinbilicatcd  columella  n  itfa  ■itroug  spiral  folds ;  mid 

one  or  more  C<»hl-.  on  thi'  interior  of  the  outer  lip. 

'fhui   lW  the   0OU&I   pMM&U  W»ll-dtflned    limit*;   and  if  we  omit 

the  perforation  of  the  columella  from  in  distinctive  character*, 
it  consists  of  a  natural  group  of  species.     But  succeeding  authors 

VOL.    VI. I'AKT    t.  I 


I"  J 


i*Ror>:i:DiNG«  or  the  gkoi 


3ICAL  SOCIETY. 


[Nor.! 


lmvi  broken  through  ull  the  boundaries  uf  the  gwius  Uiil  iluwn  by 
M.  IK'shayr*.  nnd  admitted  many  species  vrhul  i   oom*  MB 

hi*  definition  of  rVfrtMa,  Volt*  who  ha*  idded  UUgECty  to  <wr 
knowledge  of  tin*  -|mvo-,  iucliuh-  in  Verfatffl  shell*  with  *  rh< 
boicud  mouth  .tud  ut  least  one-  internal  told  (Jahrhuch.  183ti,  p.  $38), 
(Imp  admitting  A.  praiuBs  md  A.  tfiprvsee,  whicfc  hero  nuU  I  fold 
on  the  columella,  ninl  have  the  outer  lip  -ample :  in  thi*  ho  »  fol- 
lowed by  Broun,  mil  practically  also  by  Goldfuas  who,  white  dr- 
illing the  r-  am  u  hating  folds  both  on  the  columella  mid  tin.  outer 

lip,    place*    in    il     A".  fii/riimii/iilU    \\\\i\    A*.    xitt/f/i/rt/i/tit/ufiA    with    ovly 

■  fold  on  the  columella.  Iff.  d'Hoinhres-Firrnn*  ud  M.  d'OfUgM 
hn\*  m  iri  ml, led  X.  h,"n.s,  n  -dull  \i itlmiif  any  internal  fold  what- 
ever. 

M.  d'Orbigny*  ha*  given  n  full  description  of  the  mouth  of  A>n- 

ntta  provided  with  an  anterior  and  n  posterior  canal,  and  una  pointed 

out  that  hi  this  genus  the  whorls  increase  rapidly  in  wxe  while  the 
shell  ||  my  younir.  and  afterward*  continue  of  nearly  the  stone  dia- 
meter :  thin  give*  nil  tin-  iptCM  of  Amntra  a  certain  general  resem- 
blance, br  which  they  arc  cbbQ?  ironyilard  .  ami   it   foDowi  from 

thi*  peculiarity  that    thr  old   shell*  nrr  nearly  <•;.  hndrical  when  the 

columella  is  solid,  and  that  in  the  species  of  pyramidal  form  the  in- 
crease in  diameter  is  obtained  by  leaving  a  conical  umbilicus  down  the 

rnlnmrlU. 

The  remarkable  thickening  of  the  internal   folds  iu  the  upper  part 

of  the  shell  has  been  frequently  noticed;  in  some  -pi vie  the  animal 
continued  to  add  calcareous  matter  to  these  fold?  till  the  nearly 
tilleil  i In-  upper  whorls,  which  then  appear  tn  hare  been  abandoned 

nnd  p*  Hmp     to  have  decayed  and  worn  oft* ;  among  thr  larger  03 
rirical   «peeies  of  Xrrt/mui  wr  uiii'iy  find  :iu  old   *l»ell  with   itf  spire 
perfect. 

.Most  of  the  shell*  which  have  been  placed   by  different  author*  in 
the  una*  Neriiutu  are  so  clundy  connected  together,  thai    ih» •_•. 
flOUUI    In  imp;  to  one  group,  which  unitci  the  rhomboid*]  opening  of 

the  Trochi  to  Ihfl  two  canals  of  the  mouth  of  the  Cmfh/a,  thus  form* 
ingr  a  link  between  those  genera;  and  of  which  the  uean  1  'mngnua- 
logue  J8  the  Ctrrifttium  teU&optum,  formed  bj  De  Monitor:  into  the 

genua  TcUncopium.      Vet  fliis  group  now  contains  shells  of  such  •!> 

ti m -ut  duuutell  that  it  has  become  desirable  to  di\ide  it  either  1 
separate  generu  or  sections.     Thr  npftdei  admit  of  arrangement  in 
fonr  natural  divisions,  which  may  Ik-  regarded  for  the  present  as 

RlbgjMttn,  and  may  be  defined  as  follows  ; 


Subgenus  1.   Ni CHIM  * lk» 


Columella  with  two  or  three  folds  :   outer  lip  with  One  or  two  folds ; 
the  folds  nil  simple  ;  the  COluneBl  solid  or  umbilical-  i 
TI ii*  division  contains  the  typical  umbilieated  species  of  Dt-frnnce 

and  Dcshavc*  ;    but    it   cuunot    be  limited  in  ihc    innhilicalcd  apectea 
•  PllfattOlOfU  Francahr,   Tn, ...  r,  vol  ii.  p,  7? 


1849.] 
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only,  a*  the  perforation  of  the  unhinnHl  is  not  MMOgMUlitd  hy  any 
other  constant  character,  and  tht  umbilicalcd  and  Donmmbinci 

can  hardly  he  di  !;    moreover  N,  Volttii  of  Dea- 

lougcbamps  lias  the  columella  solid  when  VOQBA  mid  perforated   in 

iU  older  etaeca.     More  than  half  tin-  known  ipocie    <»i    ^--  "  full 

into  this  division. 

Fig.  I  is  tlu-  section  of  n  portion  of  A.  drckmMl,  D'Orb.,  fmm 
UatntM  tin1  Internal  ■  ui  tins  »uh 


1II!». 


Kg.  I. 


Fig-  -'■ 


Subgenus  2.  Nkrinkm.a. 

('pliunclln  solid,  either  simple  or  (brnUied  with  one  fold;  the 
outer  lip  wifli  iii»>  Internal  fold;  folds  rinbtoj  the  month  usually 
mndl  longer  than  wide;  the  shell  nearly  cylindrical  or  toy  taper. 

The  species  of  this  section  arc  not  numerous ;  they  have  not  the 
character.*  laid  down  l>y  the  I'ouudOft  Of  flu  gfiDIUi  but  arc  obviously 
closely  related  to  it :   t&ff  in  uaually  small  and  very  riorgiUd. 

Fife-  2  represents  a  section  of  part  of  A".  DuphUnutt  D'Orb.,  copied 
tlie  '  Pale'ontologic  Franchise'  to  illustrate  this  subgenus. 


8ubgcnus  3.  TnoctiAi-iA*. 
Columella  umhilirnted.  with  one  fold;    mouth  rhomboidal ;  the 


: 

Col 
outer  lip  either  simple,  or  tluckcncd  internally,  or  furnished  with 

one  inl i'iiiuI    fold;     folds    simple;    the    ahell    usually   short   and   co- 
nioal. 

These  species  differ  widely  from  the  original   type  of  the   i*emn, 
and  approach  ihcTrvfn     rln\  VI  n-iudly  of  large  wire,  without  any 

■    Niimtd  from  iU  NMnNaifll  tQ  Trocktu.     TrtXoXJft  a  vatrr-whttL 

i  i 
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ornament,  and  of  a  conical  or  pyramidal  form,  with  a  wide  umbilicus  : 
(re  not  numerous* 
fig,  3  shown  the  aectlon  of  the  interior  of  A",  jramdit.  \ 
AW -i«|ucr,  belonging  lo  this  group. 


Subgenus  'I.   Ptygmatis*. 

Columella  either  solid  or  umbiEetted,  usually  with  three  folds; 
outer  Ii|>  n  ith  om  to  three  folds ;  one  or  more  of1  the  folds  of  a  eon 
plrx  form,  either  dividing  into  two  lobes,  or  wider  toward*  the  i 
thnn  ivt  th<  l>a*«. 

If  we  only  looked  to  tin*  number  and  position  of  the  internal  tolda, 
the  Ipeoiej  oftius  divi/ton  would  he  united  to  the  true  AVn'iiatf  of  tin: 
Morion;  but  they  form  n  mt)  natural  group,  distinguished  try 
tin-  OOmphcatOJ  bm  Of  (he  folds,  which,  instead  of  being  enlarged 
by  deposits  of  shelly  matter  along  their  base  nud  aides,  as  in 
other  three  sections,  were  principally  enlarged  toward?  their  ed 
in  this  nppej  whorls  Ala  enlargement  ■•»"  'In.  lid.N  «m  earned  o 
■ucfa  'in  extent  thai  the)  ncanj  BO  up  the  raterioi  of  theahcUj  u 

I    M.    n  narrow  passage  nf  n  nnut   i-onijdirutcd    form   for  the  ln»dy 
the  animal,  which  give*  a  vrrv  whim*icnl  ajipearnim    i  >  i In-  Motion* 
of  Uie  shells.     Externally  the  shells  are  ola  ta[>er  or  nearly  eyli 
dried  form,  wiih  very  little  ornament,  and   the  species  can  only  be 
distinguished  e-»ii\ciii.iiil_v  !•■  n    iriic.n. 

Fijr.  4  shows  a  section  of  *  Brtntrulanat  Thurm.,  from  Alenquer, 
to  illustrate  this  subgenus. 

Tin'  following  littt  contain  nil  the  well- defined  species  of  Xrrin* 

of  which  daaoriptiou  have  been  met  with,  arrant  d  under  their  i 

"    From  TTTvypn,  a  fold  or  plait. 
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iiligcnf-Trt  ;   aikI  s  list  imdilnl  . -I'-li-  I!  ■  «  hirh  hnvc  been  plflCtd  fin 
tlii*  grnuc,  hut  which  it  i*  rnurrivri)  bdoog  to  i.tlu-r  gMtn. 


SabganH  I    Ni.niN.ia. 

ftahraMik  with  two  or  Ham  t'.iliU  ;   outer  lip  with  one  nr  two  foUlx  ; 
folds  nil  ample. 

A.  CWnwffa  lottL 

A.   Onefold  \Nstrtr  the  outer  Up;   twofohh  on  the  CfSumeflu. 

N.  JrckimexlU,  DOrb  T.  Crot.  t.  158.  f.  3,  4. 
X.  ./,,„„„„.,/.  1HM>.  T.  Crtt- t  160.  f.  H.  9. 
.v.  ffnwwttf,  Gofctf  r.  177,  f.  4. 
V.  Cmrttroni,  irOrb.  T.  Crrt.  t.  160.  f.  1.  2. 

.v.  CA  .  D'Orb,  T  t  «.t   t.  159.  f.  I.  8, 

N.  ctngmda,  Phffiipi,  0.  York-h.  vol.  I.  t.  11.  f.  28,  2*. 

flf.  OtoM*.    DcdoOBCb.    M:in.    BOOl    l.imi.    Norm.  7.  t.  H.  f.  20,  29 ; 

,V-  iliHMlhuli,,,    l>,  -lon-.li.  '.  .-.  (.  S.  f.  1>;i  .    MH   Of  SffWttftjf.      -V./f- 

:.   I  ,.  i   8  f.  26,  27. 
A.  GtmauVfenA  D'Orb.  T.  Cm.  t.  IS6.  f.  3,  4. 
A',  eymdrict,  Volt/,  et  Uronn.  Jahrb.  is.'iii,  p.  642.  t.  t>.  R  Hi. 

iV.  cuUnrlriru,  Dcaloilgdi. ;    vMc  K.  fumrttfun, 

jV.  Kiekmaidtana*  D'Orb.  ti&l.  Runie  ft  I'Ournl.  &  t.  37   f   7. 

A*.  rrVyrrjw,  Thurmann,  Forrcntr   17;  Volte  ct  Broun,  Jahrb.  18.'il>, 

p,  542.  t  6,  f.  20. 
.V.  rhmgntu,  Ynltx  ct  Bronn,  Jnhrh.  183o\  t.  1>.  f.   ,.>. 
V.  BpadWaiigj  IVQrb.  T.  Ow*.  t.  164.  f.  2. 

X.pigtint™.  ininmbrrft.Firmiui.Mrm.:  D'Orb.  T.('n  1. 1.  168.  f.  1.2. 
.V.  QcodkaUZii  Sow.  Tr.  Geol.  Soc.  2nd  Mr.  1. 1  23.  t".  12.     A*.  *w- 

flm  it  return,  Yoltx  ft   Uronn.  Jnhrli.  ISM,  t.  fi.  f,  3,  not  f.  2; 

GolJf.  t.  175.  f.  10. 

N.  foralufa.  Uronn.  Jnbrb.   I«3fi.  t.  <1    f.  " 

y./Uatth  IVO*.  r.  Crot.  t.  160.  f.  3. 

A*.  nv<f»lv*ut  Dcsli    Kx|>.  Mor.r.  t.  _'G.  f.  G,  7. 

A'.  moAcImv,  Deriongui.  Mttm.  Boo.  Liuu.  Norm.  7.  t.  8.  f.  29,  24  ; 

B01  of  I  'faint}?*. 
A.  punctata.  Bronn.  Jahrb.  1836,  t.  (i.  f.  23. 
.V.  ffira«ri,  Philippi,  Jahrb.  1887,  t.  S.  f,  1,2;  CroW.  t.  176.  f.  5 . 

nnne  fascia  (v.  H<tmerT 
ff.aimpta*,  Dub.  Bra.  Mot*,  t.  -2(».  f.  4.  5. 
A*.  4pmomt  Bronn,  Jnhrb.  IH36,  j>,  560. 

A'.  AitUrre*,  Goldf.  t.  I  75.  f.  6. 

A'.  HMf^'wrwMii  *,  \uit/,  -|'  ;  Bronn,  Lrthrcm  t.  21.  f.  12;  Volu 

rt  Bronn.   Jahrb.  18.16.  t.  (J.  L  2,  not  f.  3.      A'.  /V/rr/„. 

Exp.  Mor.V,  t.  26    »'  1.2;  biiim-  X.  dftUtmbk  IrOrb-f 

•  Volt/  And  BrOSB  km  ooufoundeit  two  jpeciti  umlcr  tlic  niimc  of  A.  rnjira- 
jurtnnt-   their  fig.  It  iv  tli"    V    t  !.,•■<!  ho  Hi  i.  Saw   |   riR.  V  upprAn  tn  *"'  tlir  MOM  a* 
V.  lifframtiK  Poll.,  nrnl  powibly  as  A      ftafcbuAft  ETOrb.     irtttKMU  Mtfauj  ilir 
■pcdcDtai  it  Muiiiii  in-  ilaagccoiu  to  ipttlt  podUrflljr.    D'AicUmt*!  lhcll  »p|tcar& 
to  br  itiffrrriil  from  both. 
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N.svprcjurensi*,  DWrchiac.  M»'m.  Sor.  (i.V.I.  dcFraucf.  vol.. 

f.  10. 
A\  *<rfAi-<i,  Zirt.  I-  36.  f.  3;  Goldf.  t.  1/5.  f.  13. 

.V.  Titan,  nobw.  t.  19,  f.  3. 

b.  Onefold  inside  thr  <„itrr  tip;   three  folds  on  the  columella. 

A'.  Hotel*  Broun,  Jahrb.  1836.  t.  0  I".  14. 

X.jtexuoMa,  Sow.  Trim*,  9«L  Boc  2nd  »er.  3.  t.  38.  f.  16; 
Jahrb.  1836,  1.  fi.  R  ID  ;  Goldf.  t.  I  71   I  7. 

N./kmadu*,  Ilcvlciiuch.  M&u.  Soc.  Una.  Num..  7-  t.  8.  f.  30-3*2 

iV.  ittirtr/af  DWrchiac,  Mem.  Soc.  G&l.  dc  France,  vol.  5.  t-  30 

f.  6,  7-     A*,  cytindriea,  Detlongah.  /.  e .  I.  8.  f.  33  ;  Dot  of  Vi 

>e<mtttt  Broun,  Jahrb.  1836,  t.  6.  f.  99. 

K  nohili*.  Goldf.  t.  176.  f.  0  :  so*  i.  II  f.  1. 
A'.  mxfoMj  Volt/  It  Broiuu  Jnlirl*.  1836,  p.  .VT2.  t.  6.  f.  9. 
A.  PmlktUaruk  D'Orb.  T.  Oret  i.  161.  I.  1-3 
Ar.  punperutu,  D'Orb.  T.  Cm.  t.  161.  f.  6.  7. 
\    nyubirw,  D'Orb.  T.  Qnt  (.  160.  f.  10. 
JV.  Btquiemana,  D'Orb.  T.  Crvt.  t.  163.  f.  1-3. 
iV.  subsentnris,  Goldf.  t.  1 7A.  f.  12. 

A\  trinodo&a.  Yoliy.  cl   Unmn.  .lulirli.  L836,  p.  340.  U  0.  f.  10. 

c.  Twofold*  inside  the  onter  tip  ;   three  fifth  on  the  COlumetU 

A.  ampla,  Goldf.  I.  1/6.  f.  10. 

A.  Podofica*  Pinch,  Poln.  Pal.  t.  10.  f.  17;  Broun,  Jahrb.  U 

t.  6.  f.  11. 
A',  teres,  Goldf    I     I  76.  f.  3. 

A'.  WJBMl^MH  D'Orb.  T.  CM.  t.  164.  f.  I. 

U.    Vtiluuielta  umoilicatcd. 

a.    One  fold  inside  the  outer  lip.    two  fold*  on  the  columella. 

v.  („  tntUlt,  Goldf.  t.  177-  f- 8.     A*.  Borwni,  GriniUt,  Siirhis.  Krci 
geh  t.  1 1.  f!  b\  7;  IUrnuT.  KnUaceb.  t.  11.  f.  8. 

A.  SflUMWfaM,  D'Orb.  T.  Crct.  t  167. 

A".  Smiupu,  Thirriu,  j».  "  .  Volte  et  Bronn,  Jahrb.  1836,  t.  0    l 
Goldf.  t.  176.  £  7. 

A'.  Fi/mryU,    lUcrucr,  Ool.  I.  II .  f.  20,  'J8  i  Volt*  ct  Brormt  Jahr 

K636,  t.  C».  £  Bj  Goldf.  t.  176.  f.  fi. 
A'.  t'olt:iit  Dcslongcli.  Mem.  Soc.  Linu.  Norm.  7.  t.  B.  f.  84 

b.    Onefold  inside  the  outer  tip;    threefold*  on  the  columella. 

.V.  Flmn,r,t  D'Orb  T  Orel,  t.  162.  f.  1.  S. 

A.  Mwtcfe,  Brana.  Jahrb.  1836,  t.  6.  f.  14  ;  Goldf  t.  177.  f.  5 

this  iimbilicated? 
A*,  cteyana.     Ilelirocera*,  an.  Ku-nig,  Icon.  Sect.  2-X0. 
A*,  ffeandit,  Goldf  t.  17*.  I    8  |    uo(  of  Voltl  ond  Itroun. 

C.    Two  folds  inside  the  om tee  lip;    three  folds  on  the  VOttanSjUsJ 

A.  ft**,  Dtth.  Coq.  Ctnct  K.  »•  f.  I,  2. 
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C.    Internal  ttrurtur*  imperfectly  lemur,). 
I  Bortoni,  Catuilo  sp.  Broun,  Jahrb.  1836,  t.  G.  f.  12. 

'.  dnci.r  I.;  i   LA 

A    fk&i%  1) "  Arehiae.  Me'm.  80C.  Geol.  France,  '2nd  wr.  vol.  2.  t.  25. 

\     nanantto,  Bronpninrt  ip.  Bar.  Pari*,  t.  9.  f.  10.      Tvrtitetla    i 
raiwj,  Sim     Min.  <'<uirli.  *    565    f    9 

.v.  Om*  Bottner  OoL  t.  11.  f.  27j  Brum.,  Letlm*.  t.  21.  f.  11 ; 

Goldf.  t.  175.  f.  i*. 
y.  murtjMririfera,   D' Arehiae,   Mem.   Sue.   Geol.  de  France,   vol.  .>. 

t.  30.  f.   I. 

AT.  mfoafe,  Ziet- t.  36.  f  I. 

.V.  Ash  i  m/om,  Ikriner,  Ool.  t.  1 1,  f.  29. 

iK  t*rnlrtten*.  Goldf,  t.  1/7.  f.  3, 

.V.  v/tieartnafft.  Woodward  rip.  Geol.  Norf.  t.  6.  f.  21. 

BabflBoi  -.  Nnuvnii. 

CohunrlU  solid,  riiiHi  rfmpltoa  \%irh  our  fold;  outer  hp  with  one 
internal  fold;  mouth  longer  than  wide;  shell  tnper  or  lu-urlv  rvlin 
dried. 

A      Cnhniiclla  thnjilr. 

N.  MatrvnerutK  D'Orb.  T.  Cret.  t.  159.  t  9.  10. 
A*,  wteqiuli*,  D'Orb.  T.  Cret.  t.  162.  f.  6j  '•- 

B.   Columella  with  onefold. 

N.  eonstricta.   Ifcrmer.  Ool.  t.  II .  f.  .10  ;   Bronn.  Jahrh.  1836,  t.  6. 

r    I;  Goldf.  t.  175.  f.  11. 
N.  Dvpiniamu  D'Orb.  T.  Cret.  t.  15%  f-  5-8. 
y.yruuuLitu,  Goldf.  t.  177-  f.  6. 
N.  yuodricincto,  Goldf.  t    1/6.  f.    I 

(.'.   Internal  structure  imperfectly  Anown. 
y.ftuciata.  Banner,  Ool.  t.  1 1 .  f.  13;  Voltx  et  Broun,  Abb.  1836, 

t.  0.  t.  n. 

A    pulchetla,  D'Orb.  T.  Cret.  t.  161.  £  -I,  5. 

A".  BmriflM,  D'Orb.  T.  Cret.  t.  159.  f.  3.  4. 

N.iuhcochUarit,  Goldf.  t.  17',.  P.  II 


Subgenus  3.   Tuochalu. 

(  .ilumellfl  umbilieuted  with  one  fold;  outer  lip  either  simple  or 
with  COM  Entttnd  fold  i   -^  1  ^*~  1 1  untlly  conical. 

A.    Outer  liji  Atrttiijht  unit  /ample. 
N.  deprrtna,  Volu  el  Urouii,  Julirb.  1836,  t.  6.  £  17- 

yrWiWflWi)  Goldf  t.  171'.  I  II. 
N*  tubpyramdoliti  Goldf.  t.  1 75.  f.  7. 
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B     Outer  tip  deeply  etepre**ctt  in  the  mi/Mir  ami  thickened 

I'lfrrtif.- 

X.  tinaulata^  iiobitf,  t.  I3a  f.  I. 

A\  ar*mti*t  Volt*  rl  Bronn.  Juhrh.  1838.  I.  ti.  f.  I  ;  not  of  Galdfua*. 

C.    Outer  lip  fitrniuhrfl  with  an  internal  fold. 
X.  turbinate  uobi*.  I.  12.  f.  2. 

Subgenus  4i    Ptvomatib. 

Columella  usually  with  three  (bldl ;  outer  lip  with  one  to  three 
folds ;  one  or  more  of  the  folds  of  n  complex  term,  cither  dividing 

ii iIm  two  loU'i.  nr  tviilcr  towards  the  eil^e  than  at  the  ba*C. 

A.    Columella  tolttl. 

X.  tnftirctlo,  IVOrb.  T.  ('ret.  t.  1GD.  f.  4,  5. 

A'.  Conitnhriea.  nnbi*.  I.  13.  f.  -J. 

A".  K/tchweqii,  nobis,  t.  13.  f.  2. 

A    I'lcunauM,  D'Orb.  T.  Cret.  t.  160.  f.  6,  7. 

iV\  O&tiponeniU,  nobis,  1. 13.  f.3. 

A*.  fripUeat*,  Volt*  et  Broun,  Jahrb.  1836,  t.  6.  f.  24, 

B.    Columella  umoi/tcated. 

A.  Hrunfrutana,  Thurm.  17  ;  Bronn,  bete*,  t.  21 .  f.  13  ;  Volt*  ct 
Bromi,  Jahrb,  1836,  t.  6.  f.  13,  18  ■>  Goldf.  i.  1  76.  f.  5.  X.  hiero- 
ffhjphim.   I  .yell.   R3oJD.  (irol.  2.  p.  48.  f-  246. 

*V.  Bruntnifaiia,  D'Archiae,  Mem.  Soc.  Gcol.  do  France.  toI.  6.  t.  30. 

f.  11. 
A.  ermmia,  (h>W.  i.  177.  f.  2. 
A*,  imbricata,  Dc**h.  Escp.  MoreV.  t.  26.  f.  4,  5. 
AT.  Mondelslvhu  Bronn,  Jahrb.  1836,  t.  6.  f.  86  ;  Goldf.  t.  I7j.  f.  I. 

A',  trur/nru,    DttlODMQl.    Ufa,   Soc.    Linn.   Norm.  7.  t.  II.   f 
.V.  Volt  sit,   IVATehinc,  Mem.  SOC  Geol.  tie  France,  tol.  3.  t.  8ft 
I'   j  ;   not  of  Deslongchumps. 

The  following  species,  which  have  been  plum]  in  Xeriruea,  apptftl 
to  belong  more  properly  to  other  genera  : — 

,V  hreris%  D'Hombn-a-Finiiaa;  D'Orb.  Terr.  Cret.  i.  I6S.  f.  'X  i  \ 
hzis  no  internal  folil,  nor  the  mode  of  growth  of  the  iVcWfWMB:  as  oi.H 
a  eaMi  hji»  Im-cii  ligun-il  n  .  nit  it..  .Kmi.i.'  un  ita  true  genus  whieh 

iimv  be  Trorhus  or  I'truratomaria. 

X.  Marrvtiana,  D*0rb.  T.  Cret.  t.  1G3  bis,  f.  I,  *j,  has  the  fold* 
on  the  columella  diiI\   formed  Jit  certain  interval*,  a*  in  PyrtmuUGa, 

X.  n.„,r,r,jcru,  D'ori..  T.  Oral  1. 1 1>;*_  f.  -i,  baa  only  a  fold  on  tha 
top  of  thfl  whorl,  with  the  columella  ami  the  outer  lip  simple,  aa  in 
Teicseopium. 

x.  }h-ru,on(u,(i,  r/Orb,  T.  Cret.  i.  163  Ua>  f.  I,  2,  balona  to  <'• 

nl/innn.    Inning   the  outer   lip    simple,  urn)  n  (old  on   the  rulninrlbf. 
whieh,  aOOOfding  10  the  figun  .  i*  nut  i  ■  nUmied  through  the  whorl*. 
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.V.  fwhMia,  Thorni.  Horrent  r.  17,  il  ft  CMlMfll  according  to 

ti  nd  Hruun.  Jahfb.  1834;  p.  M6. 

.v.  fm  G  ■  ii- 1.  176.  t  2;  probafclj  i (  viikumt 

i  V.  If.  i     I  T(i.  f.  1 ,  i»  a  Cerithivm, 
X.  lurriUlla.  Goldf.  t.  1  7«i.  f.  .'>,   U  also  n  Cttitkiwm  :   the*     tWO 
but  luivr  i   Id  on  the  columella,  which  mar  be  rhiii  in  C.  i»- 

tftiAtrwm>  V.  cornucopia,  Jtc.  continued  throughout  the  spire. 

The  fossil  remains  of  Scringe*  art  usually  fond  in  company  with 
©orals, Ostrtr»  -n..l  ..'I  .  1  -In  IU  -n]>pii<rii  to havcheeu  natives 

of  shallow   miu  .  and   rarely  nenr  xiiany  Tcrehratuhv  or   Xnm   i;i 
It  is  protiablc,  ihtrcinn*.  that  they  were  littoral  animals,     They  are 
most  common  in  beds  of  limestone,  axe   seldom  seen  in  sandstones, 
and  mill  more  rarely  111  clays. 

la  England  Wt  have  In  the  different  beds  of  oolite  ranny  species  of 
Srrimra,  but  only  one,  .V.  '  V,  which  attains  a  considerable 

size ;  and  there  are  only  one  or  two  raj  small  species  known  In  the 

cretaceous  system. 

In  the  North  of  Germany,  according  to  Runner,  the  oolitic  series 
funiiahes  several  speci'  tMfl  do  middling  size ;  but  only  one 

species  is  known  in  the  greensand,  and  none  in  the  chalk. 

In  the  South  of  Germany,  Yolta  ami  (inUlfuaa  have  published 
several  large  and  small  species  both  nSan  ftika  oolitic  and  UM  Brttn- 
cexnis  systems. 

Vance  the  oolitic  species  of  Serintta  are  large  and  numerous, 
but  they  have  been  hut  imperfectly  described.  M.  D'Orbigny's 
•  Pftlr.iutologie  Pranyaiss'  given  uh  full  bsibtmatioa  of  the  distribution 
Of  till  iictacfous  species.  There  ha\e  been  cletcn  IpSCJai  foul  in 
'In  iqbcratlOBOUl  beds,  of  which  the  six  from  the  basin  of  Paris  are 
small  or  of  middling  dltj  ffafll  all  the  tire  found  in  the  South  of 
France  are  very  large  :  the  fifteen  species  found  in  *  1*%-  Crair  cUsr 
are  all  from  UM  Booth  of  France,  only  our  reaching  as  far  north  ax 
the  Loire ;  some  of  these  nre  large,  but  they  do  not  equal  m  average 
size  the  nbcmaoaooj  species  from  the  same  districts.  JSone  have 
bexn  found  in  Frauce  in  the  upper  chalk. 

[n  Portugal  I  met  with  no  AVnW/r  in  bed*  of  the  oolitic  period  ; 
but  these  beds  appear  to  have  been  deposited  in  deep  seas ,  ami  more- 
over, m\  1  viifinmiinm  of  them  was  too  slight  to  found  anything  on 
this  merely  negative  evideuce  In  lh«  beds  classed  as  subcrcUceous 
the  KWCies  Of  ysrmcSd  are  numerous,  and  many  reach  a  very  largo 
sue.  From  the  fcoppurito  limestone,  which  is  of  the  age  of  OBI 
chalk,  and  which  I  examined  very  thoroughly,  1  have  three  species* 
the  largest  of  which  is  only  of  moderate  sue. 

It  thu*  appears  that  the  period  most  favourable  to  the  development 

of  Srrtttate  was  that  of  the  oolites  iu  the  North,  and  that  of  the 
greensand  in  the  South  of  Europe.  Comparing  together  the  peciea 
il  in  iliirrmit  lotiimtnms  of  any  one  country,  we  find  the  species 
of  tlie  older  format  >  n  DOTS  numerous  and  on  the  average  larger  than 
those  nf  tbe  more  modern  formatinn 

But  on  comparing  (lie  Ntrintkt  (bund  in  the  tame  formations  io 
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a*  tiiul  rhat  in  each  ratfffflff  the  average  sire  «>t 
larger  in  the  south  than  in  tin-  Of 
If  it  might  be  assumed  that  the-  specie*  of  JVMum  reached  a 
larger  moan  bbw  >"  «arm  ''>""  ""  void  climates^  wttiali  i-  probable 

t'rum  wli:it  «.  Irani  OS  the  recent  genera  *»wire«.t  to  them  in  orgftuiso- 
iion,  two  (XWfflnaiaiM  Bdjgjbt  be  drawn  from  the  preceding  remar 
1st,  That  in  each  of  the  epochs  referred  to,  there  was  a  simitar  differ- 
ence between  the  climates  of  the  North  and  South  of  Europe  to  thai 
which  tMV  distinguishes  thorn;  2ndly,  Thnt  in  each  of  the  dUtricts 
mentioned  the  icuip<Tuiure  was  gradually  ftuliug  through  the  peri 
of  the  deposition  of  the  oolitic  isacrvtaceouj  ■eneeofbede.  The  first 
roiiriu-ii'i]  [a  in  itself  so  probable  that  it  wUl  be  readily  ace*  ited  . 

the  second  must  be  substantiated  by  similar  results  drawn  from  tlic 
comparison    of  a  hup-  -nies  of  both   ;iniut;il   and  vegetable  rrnuuns 

before-  it  can  be  admitted. 

In  eontirrimtion,  howcTcr,  of  the  latter  conjecture,  we  find  certain 

Xccic*  of  iVrriiwra  in  the  South  of  Europe  in  beds  of  a  later  jHrrind 
an  (hose  in  which  tln\  01  found  in  the  North  Thus  A'.  Brurn 
tmtiiixt,  X.  oranifi*  (of  Yoltz,  not  of  Gohlfuss),  anil  N  cytimiriCM, 
which  near  Lisbon  arc  found  in  limestones  of  the  siibcretaceous  pe- 
riod, occur  in  Fnuice  and  to-i  m;;-ii ;.  cither  iu  the  1'ortbmd  oolite  or 
the  Kinnncridge  clfly  ;  and  A*,  nobilit,  which  occurs  in  a  bed  near 
Lihl  ion  corresponding  to  our  upper  chalk.  i«  found  at  Salzburg  in  the 
mensand.  But  I  can  find  no  contrary  instance  of  a  specie*  occurring 
in  ihc  South  in  an  older  formal  ion  than  in  tin*  North  of  Europe. 
On  some  future  occasion  1  »hail  show  tliat  •peace  of  othei  genera 

of  \lolhiM*a  which  are  in  the  Nnrrh  of  BUKtpe  confined  to  the  oolitic 

formations  lived  on  during  the  deposition  °*  tac  crclaceous  rocks  of 
Portugal,  and  1  will  at  the  same  time  explain  the  grouuds  un  which 
fin-  eliissification  of  the  Portuguese  beds  has  been  adopted.  The 
tacts  seem  to  point  otM  tluf  the  teas  which  covcr.d  rorin^l  during 
the  efstaccou*  period  hud  a  temperature  which  in  the  latitude  Off 
England  oidy  existed  during  the  deposition  of  the  oolites;  and  this 
might  he  the  case  it  the  temperature  of  these  parts  of  the  globe  was 
_r.t  IiimII v  falling  But  I  repeal  that  I  nm  far  from  thinking  these 
JjlimillhiWII  Mithcient  to  prove  so  important  a  doctrine,  and  I  only 
ird  them  as  very  slight  evidence  tending  in  that  direction,  and 
nlneh  mav  he  confirmed  or  contradicted  by  further  inquiries. 

The  following  species  of  AVmWu  hale  been  found  in  Portugal ;— 


Subgenus  1.   Nkiun-ka. 

Ar.  nooiiia,  Goldf.  t.  1 77.  f.  9  ,  pott,  t.  IS.  f.  1  ;  common  in  the  upper 
bade  of  the  hippurite  him-lunt    near   l.ithon 

iW«i*W«*,  ITOrb.  T.  Oct.  2.  t.  158.  f.3,  4  ;  m  Mihcretaccoiia 
Emesta&e  m  the  ditt  sj  t  hi-  Praia  do  Adrarga  near  (.'intra. 

•  Peril  rhimnhi  m.i\   lir  IdenUOel  with  S.  tujirajurrnm,  Voltz  and 

Bronn,  ishrt).  I83C,  t.C.  f.  2  (unt  f.:i),siul  «nli    \    Dtfrtncii,  Desh.,  but  1' 
m  ihc  doubt,  idoptsd  M~  l'TMngny'i  n»me,  nt  lh<  Portngucsa  »l»ell  mgrtt*  )»■   t 
with  Ins  Ague 
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S.cyUnririra,  V,,li/  nul  Broiin,  Jalirh.  lM3o  i  f>.  f.  |r>;  in  Rib- 
cretaceous  limestone  nt  Bariento-mor,  six  mile*  north  of  Coimbra, 
and  ia  the  elifT*  at  Uu  I'raia  de  Adrarga  MM  Cmira. 

X.f/igantea,  D'Hi'inlm-   Ffcrttatj  Mem.;  Il'Orl*.  'IV  rr.  Orel.  2.  1.158. 

f.  I,  2  ;  in  tubcretaxvmi  i  KiPfrtOTO  Ml   \I"  n«|iu  r. 
A.  '/;.' a  t,  I2i  f.  3  ;   in  suhcrrtoceous  BnCttQM  in  the  clhTs 

it  the  Praia  <lc  Mae/Am*  near  CJD 

Subgami  3   Trockauju 

JV.  amnulcta,  nobis,  t    1 9    (  I  .  In  lllbttl  tftOtOQI  limealoncat  Alen.] 

.\ .  gremlin,  Volu  *ml  Broun,  Jahrb.  1886*  t.  6.  f.  I ;  in  subcreta- 

eoous  limestone  nt  Alcuqucr. 
X.  furOinata,  nobltj  I.  12,  f.  2|   in  tubcretaceous  limestone  between 

Sobral  and  Torre*  Yedra*,  mi  !  Hm.  mi!       <.>itli-wcet  of  Alcnaucr. 

s-ihgcnui  4.  Prraaunft. 

A*.  E*chteeyii>  "Oois»  x-  ,3-  **•  -  :  m  llie  "I'per  beds  of  the  hippurite 

limestone  near  Lisbon. 
j\T.  Otisij>oii*n-$*t>  nobis,  t.  13.  f.  3  ;   fa  tin-  upper  beds  of  the  hippo  - 

rit<  lllMltoue  DCar  Lisbon,  and  in  subcretaceoufl  limestone  nt  r In- 

Praia  de  Mncam*  ncai  Cintrn. 
N.  Bruntrutana,  Thurainiiu  ;   Voltx  and  Bronn,  Jahrb.  1630,  t.  o". 

f*.  13  &  18;   Goldf.  t.  17-'-   f .  5  ;    in   Hubcrvtacvoua   limestone  At 

Alcuqucr. 

IiV.  Conimbri(Qy  nobis,  t.  13.  f.  I ;  in  suberetaceous  limestone  nt  Sar- 
jento-indr,  m\  miles  north  of  Coimbra. 
si, 
Who) 
Sutui 
fold  I 
Colui 
Hiatal 


Description  of  the  Spears. 

Subgenus  I.  Xekinju. 
Nerin.«u  N0BILI8,  Goldfuss,  1. 177.  f.  ?>. 

Shell  turreted,  smouih,  corneal  when  young,  cylindrical  when  old. 
Whorls  numerous,  very  slightly  convex,  Increasing  slowly  in  siio. 
StttUVC  running  along  a  faint  dfeprfioil  Month  clongot.  d,  with  a 
fold  near  the  top  of  tlie  outer  lip  and  three  folds  on  the  columella. 
Columella  solid,  nearly  equal  in  thickness  to  oiic.fui:nh  of  the  dia- 
meter of  the  shell.  Four  simple  folds  in  the  interior,  of  which  une  >n 
the  outer  lip  projecting  halt  across  the  whorl  in  a  slonc  parallel  to 
the  base  of  the  whorl ;  two  on  the  OohzmfiHa,  of  which  the  upjier  one 
is  the  smaller,  and  nearly  upposite  to  tliat  ou  the  outer  lip;  and  one 
vumll  fold  on  the  top  of  the  whorl  sloping  outwards. 

Spiral  angle  irregular,  about  15°  in  the  young,  hardly  iKTceptiblc 
ii  (ho  old  shell.      Ssutural  angle  varying  with  the  ngt*   from  100°  to 

110°.     Basal  ancle*  varying  between  120°  and  U0°.      Usual  dia- 
meter of  old  «ht-)l>  from   jih>  lo  I  inch,  rarely  1£  inch. 

Very  abundant  in  the  upper  beds  of  the  hippunte  HnMftttt  near 
Lisbon. 


•    1  h;m    iimiI  llir  term  fuual  antjtr  for  tlir  angle  formed  by  the  meeting  of  the 
-iilt-  :>:iil  IMM  "I  tin-  wlmrl.      In  thin  genu*  if  furtmlir**  ehunieUr  hy  which  many 

ipecics  othcrwiie  similar  externally  rony  be  ditiingiushed. 
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I  refa  By  ■ball  to  -V  ncASlk  with  wmc  hetkaiioa,  hc«\ .<■ 

i  fthe  ■jmbun  huffed  trj  ^niilfiusfimnSsls- 
btUfc  anti  il  i  H  I;  n  its  younger  tttte  that  it  hits  \\\*  pupoirfal  form 
of  Hi  Meotfit.  Brlorr  n  aching  liali"  i  lit*  diameter  uf  hi*  tjKxiiurii  the 
PortngucK*  shells  have  usually  become  ne&riv  or  mdto  <y  EodrlotJ ; 
>iill  I  inn  luul  BO  distinctive  characters  ujhui  which  lo  found  a  new 
specie*,  Must  of  the  sjtn'iini  n«  tounrl  nt  Lisbon  aiv  internal  carts, 
ami  miilii  r  in  that  st-ate  nor  in  the  tection  can  thev  be  distinguished 
I'f.Mi  .A".  OMltM  afVoltl,  with  which  I  confounded  then  lill  ^>ccimrnx 
were  found  mi  li    rln-  -hrll  ;   tin*    lull,  r   Hperii ■-.    Iuih   not    Urn 

found  at  Lisbon.      In  the  casts  enrii   whorl  appear*  dc  ulrd 

into  two  ring*  ;  in  tin  young  shell,  fig.  1  6,  the  lower  ring  r*  narrower 

nnil  rounder  thnu  the  upper ,    BUS  in  OWB  -Ik  II*,  &z.  \  c,  the  two  ring* 

are  nearly  equal, tad  fan  'hi*  ststS  tin*  oasts  resemble  those  of  *V.  B*r- 
sonit  which  may  pfffcflpt  be  tin-  MM  tptrift 

Plate  XII.  fig.  1  a.  Exterior  of  a  young  shell. 

Kg.  1  &-  Cast  of  a  yotUt  dicll. 

Fig.     I    f.     <  ':i    I    nf  nil   dI.1      lull. 

Pig.  I  i/.   Section  of  a  shell  nearly  full-grown. 

N  i  k  i  n  aa  Tit  aw,  ii.  a. 

Shell  turreteil.  smooth,  conical  when   *00&£  iMuMricnl  when  o|.l. 
Whorls  verv  BMBtWUtj  dtSprj  OOPOSTS  in  the  middle  ;  ooutl  in  height 
to  inie-tlnn'l  of  the  diameter  of  the  shell;   huriliy  bcittSiag  m  st* 
tin  old  shell.     Suiur.-  in  the  middle  of  a  hrond"  I  *  >  j_r  1 1  ridge.      Mouth 
nearly  Mpum*.      I  'uiunu  ll;i  solid,  occupy  ing  mie  -tilth  "I    the  diSHI 

ol' the  shell.     Tlirn-  fnlil.'-  iii  iln-  interior,  or  which  one  on  tin-  mid 
of  the?  outer  lip  htft  brood  Iwse  and  ahtip  edge  projecting  hut  little; 
one  OD  the  columella  slightly  In-low  the  former  project*  thin  find  sharp 
bcrj  oiid  tlic  middle  of  the  whorl ;  one  on  the  top  of  the  whorl,  sharp 

and  smaller  than  the  Inst,  aud  curving  outwards. 

Antonl  angle  about  8.V  when  yoxaxg,  05°  to  100*  when  old.    Bawl 
angle  106*,    Spirt]  angle  fa  young  ifaclbiboul  20  i  when  old  Ihc 

shell  is  so  nearly  cylindrical  that  in  a  fragment  5  inches  long  the  dit- 
im  ter  'inly  iu«  retsej  one  eighth  of  an  inch,  Greatest  diameter  2$ 
iiH-hcs. 

Very  abundant  in  the  limestone  beds  of  the  Mihrretaeeou*  se:i 
the  cMBl  norfli  id'  Cintrn,  especially  ll  iht  Prtit  do  Madams  where  a 
bed  several  feet  thick  i»  entirely  formed  of  the  debris  of  these  sheila. 

Tin      pa  b     resembles  A*,  mfiantea,  which  it  fully  equals  in  *iw, 

hilt  it  ii  rrntlilv  distinguished  liy  h  tlatter  base  lo  the  whorl  and 
Mpianr  mouth,  and  hy  the  two  inner  plaits  projecting  farther  inwards  ; 
it  ie  also  closely  related  to  N,  GoodnallU 

pLATB  XII.  lig.  9  a.    Kxterior. 

Fig.  S  ».  BtotSfl 

Bobgenu  .*.  iWocbama. 

NiCRIN.EA   ANNfl.ATA,  n.  S. 

Shell  conical,  iinoolh.  with  projeetingbrotd rings:  spiral  angK 
regular.  VThorb  numerous,  di  epqr  conctre,  one-fmirth  as  long  ns  II 
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arr  wiik%  increa«iiu:  regularly.     Suture  in  Kill  middle  of  n  rounded 

,  whk?h  b  broader  than  Ihi  ■  ofthewhor).    GotancO* 

hallow,  tli*'  umbilical  occupying  about  one-fourth  of  th<  it  of 

rhouboiaal,  with  the  outer  1 1 j .  imlmtocL    On* 

fold  in  tbo  intiTi'ir.  cm  tl»i'  top  "t  Qw  whorl  curving  oatwwda. 

■  ral  angles.-  .      l?**!  angle  HHl\     Ure*tc«t  diameter  Men 
tcb. 
Pound  ii  [unestone  new  the  lnwe  of  the  rabcrotaococa  series  at 

Alenquer. 

Readily  known  U  the  repilnx  nnnulutmn*  of  r".  -r,  mid  by 

the  single  fold  ni  the  top  of  the  nearly  jqwn  interior  of  tlie  whmk 
in  which  it  rwrublca  .V,  i&preMMa,  A',  pyramidafa*  and  A*,  mlipyra- 

Plat  i  Mil.  ti^.  In.   Exterior. 
Hg,  I  &.  facicm 

NeRIN\«A  TVRniN.iTA,   II.  9. 

1  conical,  with  n  I  an;  •  mnlnlii  im.  Spin*  increasing  regularly 
with  ao  ngb  ot  about  33  ;  whorls  about  ten,  concave  fa  the  middle 
mid  QOHM  bjj  liiglttls  I'lilitpu-  irrejmi  .u  lim-  af  growth,  Snini. 
the  middle ot*  n  protecting  ridge  which  i*  irregularly  erenulated  bv  the 
line*  of  growth,  Mniith  ■unrhoinhnidiil.  with  u  ealln  it  %  iiiMtle  the 
i'  lip  and  a  fold  on  the  inner  lip.    Columella  hollow  bsU- 

eus  i.eeupyi ng  one-third  of  the  diameter  ofthfl  shell.      Two  folds  in 
tlw   iniiTinr;   one  on  tin-  miiMle  nf  the  0>ut*f  li].,    tin-  i  it  her  a  little 
it  on  the  columella,      h  tile  lower  whorls  the  fold*  are  nearly 
and  a  section  of  the  space  left  is  a  rude  representation  of  iui 
in  the  upper  wlmrl.i  the  outer  lolcl  bCOOmce  much  larger 
How. 

Sutiirnl  andc  about  5)0°.      Basal  anple  about  9fi°-      Total  length 
:  ;  inch.       Diameter   ]  nf  an  inch. 

Kuuml  iu  thnestone  near  the  base  of  the  SuheretnerOUK  ncrici  three 
RMttb-WCfll  nl'  \Ifinj'ii-i.  ami  between  Turn-s  Yrilrii*  >unl  Snbriil. 
external    form    mid    murUrigs  this   ah  ell  BO  exactly    retfcinblea 

TVodhu  tbtkriam  "f  D'OHii-uv.  Terr.  Cret.pl.  176.  £16,  17.  that 

thev  mi  iv  be  confounded;  but  the  latter  -pceio   i     ;i 

wftooul  m  umbilicus,  and  is  described  nx  not  urabQicated  (p.  182)« 

Our  lib  'I  '"  A*.  RenatixitTita,  D'Orb.,  bv  it*  hollow  colu- 

mella, ami  it  rvftomblefl  the  younjr  itatfl  of  that  species  in  its  spiral 
imple .  i'Mi  it  ha*  a  fold  less  mi  the  columella.     Abnttt  twenty 
men*  have  been  ven,  nil  -n  u-'iirly  ol'  the  aainc  hixe  lluit  they  uiny  be 
prrMiiiiied  t<i  be  lull-^t "'.mi  shells. 

I'mti:  XII.  fig  9  •/.  Exterior. 

Fig.  _'  h    Sect  urn  of  the  interior  of  another  specimen. 

Subgenus  1.  Ftygmatis. 
Nerik.ca  Becawtoiif  n.  s. 

Shell    turreted,    cylindrical,    smooth.        Whorls    numcroiiv,    >\.  :\r\\ 

cmial,  convex,  eqiuil  in  height  to  half  the  diameter  of  the  shell. 
fattm  miming  m  I  marketf  depression.     Columella  eolid*  small. 


IM 
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Poor  tohU  in  tbt  Interior  Itdodng  tin-  hollow  of  the  whorl  to  a  vm 
narrow  complii Sated  passage  ;  vix.  two  folds  on  the  columella.  of  which 
tin-  appev  Ll  thin  and  very  small,  tike  lower  larger,  with  a  wide  base 
ui|i;iH\  drcrcasw  to  a  thin  edge  and  in  again  t!  .  at  the 

:nt_v  :  one  large  fold  on  (lie  lop  <-l   the  whorl  a  B  base, 

oarring  outwwdl  and  thickened  at  it*  extreme  edge,  arid  on 
(i n  the  outer  lip  thickened  at  its  edge.    Besides  these  four  folds  there 
is  a  callosity  ftt  tin*  (op  of  the  whorl  near  tlte  outer  li|i  mid  another  at 
the  base  of  the  whorl 

Sutural  angle  bri  and  100°.     Basal  angle  1 1" 

Rare  in  the  hippurite  limestone  near  Lisbon. 

Cloefir  allied  to  A".  OfimpontrNsir,  this  species  tnav  l»c  recognised 
by  its  cylindrical  form,  deep  sutural  dcprrasuiti,  and 
puealM  internal  structure. 

I  liavL-  named  U  after  the  Baron  d'Eschwege,  theftrat  geo- 

logist who  seriously  attempted  to  work  out  the  series  of  Fortugueae 
fbi  illations,  nnil  to  whoa*  kindncas  I  have  been  largely  iud.  " 
assistance  uud  information  during  my  ritita  to  Portugal. 

Pi  m  XIII.  fig.  2  tf.   Exterior. 

Fig. '2  A.  Section  of  the  Bei  tun. 

Nkkin  r.x  OuaTFONBianB,  n.  *. 

Shell  (nrrri'ii,  slightly  conical,  smooth  ;  spire  increasing  alnwly  ; 
spiral  anirle  I"  ii  (lie  young,  •>''  in  the  nld  shell.  M'hur! 
numerous,  smooth,  with  straight  sides  and  nearly  Hut  belo*,  separated 
hv  &  well-market]  suture.  *  Columella  solid*  a mall.  Four  folds  in  tlie 
interior,  which  reduce  the  hollow  to  very  narrow  dhocnaiooa  of  a  moat 
complicated  fori n,  ru.  two  folds  on  the  columella,  of  which  the  apntf 
is  small  ami  sharp,  the  lower  prominent  and  thii  kened  si  the  <-\trc- 
mity  ;  one  strong  sharp  fold  on  tin*  outer  lip,  and  on 

nn  the  top  projecting  outwurds  in  a  curve.      Beside*  those  there  U  a 

faint  ridge  along  the  top  of  the  whorl  close  to  the  outer  lip. 

Sutural  angle  between  90°  and  !»3C.  Busnl  angle  about  10tf\ 
Greatest  diameter  observed  i  inch. 

Pouod  in  the  hippurite  limestone  nt  Li-'  n  the  uibcrcta- 

eseotu  linn-tour  .w  t h.-  Praia  de  Etlaeami  north  ofCintra. 

PtaTf  XIII.  fig-  3  a.  Exterior. 

Fig,  3  8.   Section. 

Ni:iu\a  L'oNtMimtCA,  n.  %. 

Shell  turrcted,  slightly  tapering  when  young,  nearly  cylindrical 
when  old,  almost  smooth.  Whorls  very  numerous,  increasing 
nt  0X0  j  my  dighth  «iMiM\,  fiiiuth  marked  with  uhh'ipjc  lines 
growth.  Suture  marked  by  two  delicately  im pressed  line*..  Mon 
■dsrhomboidaii  with  one  strong  fold  ou  the  outer  lip  and  (no  long 
curved  folds  mi  the  columella.  Columella  solid,  small.  Four  foUU 
in  flu  iut ..  rior,  which  reduce  the  hollow  to  n  narrow  coi 
paaisg»  ;  of  these,  two  fold  ore  on  the  columella,  the  lower  one 
longer  than  tin   Other,  and   both  thickeal  near  the  exl  .  one 

large  fold  on  the  outer  lip,  and  one  loin/  thin  fold  cm  the  top  curring 
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Basal  angle  100°.     Gre*tc*t  diameter 


Sotiiral  angle  about  '.'. 
j  of  &ii  inch. 

Konmi  in  Uncatont  of  the  i*cricji  at  the  rillage  Ox 

Sarieiito-mor,  six  miles  north  of  t  'oimbrn. 

IV ste  XIII.  tit?.  4  u.  Exterior. 

Kit.',  i  h.  Lateral  cast. 

Sri'limi. 

EXPLANATION  OF  THE  PLATES. 
PLAYS  XII. 

Fig.  3.  Nrtime*  Tita* 


Pi*.  1.  N'crfrur*  nohlha. 
Kit:  2    WttfalM  UirbinaU 

Pig.  1.  SVnnm  tnauUta. 
Fig.  2.  Serin**  Eschwcgii. 


PLATE   XIII. 


Pig.  3.  Ntriniu  01i*iporv*nii». 
V'i[T.  *■  N'Tiinm  (  iiniiulirim. 


-/*•  Section  of  thf  l.owrcu  <N>\i.-Mi:\m  itr.s  «/  Mi  Sydney  COA&> 
/       Field,  in  We Island  or  Cafi  Breton,    fiv  Richard  Brown, 
Esq. 

[Cbmnaofiettad  liy  Ihr  Srrrrtary.] 
The  coal-measures  of  Novn  Scotin   Proper  have  boon  carefully 

mined  and  described  by  Sir  Chi  :  i  i  D  Mr.  Logan  hn* 
published  a  n  Section  of  the  Nora  Sooth  GoaMIoaWRfla  as  developed 
at  thr  Jofariw  in  the  Buv  of  Fundv."  which  appear*  to  have  attracted 
much  attention  ;  hut  tneCape  Breton  coal  fields,  in  avw  pouti  of 
ijrw  Qm  BOOS!  haportaiH  in  British  America,  appear  to  Lave  been 
almost  wholly  neglected  by  geologists.  I  hnw  occn  for  some  years 
engaged  in  collecting  material*.  St  a  description  of  the  Sjrdnqjr  coal- 

li    M.  hut  seeing  no  immediate  prospect,  amidst  the  engrossing  dullr 

ni*  mi  irdnou  proftaaioiij  of  oomphting  such  an  m  work,  1 

have  concluded  to  submit  to  the  Society  I  deluded  seetnm  of  the 
lower  part  of  the  productive  coil  ■" CHOWi  II  developed  on  the 
shores  of  Siilue\  Harbour,  uinhj  ttfl  impression  thai  it  Kill  furnish 
many  valuable  fact*  noil  data  calculated  in  an  eminent  degree  to  elu- 
cidate llif  origin  >>i'  the  coiil  beds,  and  at  (lie  -;  geo- 
logist* in  iiiMitutin.'  ii  companion  with  the  Hay  of  Kninlv  leoooa, 
from  which  it  \mII  In-  found  to  differ  in  at  least  oue  very  important 
feature,  to  which  I  nhull  refer  more  particularly  in  the  BWial ■ 

This  coal  formation,  an  ha-  l»ru  :drc;id\  sUlcd  iu  vol.  i.  p.  23  Of 
this  Journal,  eOttaisU  of  the  following  group  of  strata  :  — 

I .  The  productiie  coal-measures. 

.i.  a  t  luck  deposit  of  sandstone. 

J.      I.iint ■■t'.iii'N  unci    lmlr      ueea*ionully  containing  hed>  of  g->  jr-inn 

1.   A  coarse  conglomerate. 

The  lowest  member  of  this  group  ( I ),  the  representative  probably 
Of  the  old  red  sandstone  of   Europe,  crnp-i  Dllt  mm  beneath  the  enr- 
boniftma  limestone  nt  the  hnid  of  the  north-west  branch  of  8f& 
Harbour.  where  it  cousitto  of  thick  bed*  of  conglomerate  alt-  H  iunin<_: 
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with  red  shale.  The  conglomerate  is  ehieily  comjtosed  of  fragments 
of  ml  granite  and  cpiiirt/.  pebhl  uu  t   in  a  MM  of 

-nous  rwl  rl»\        h-  tlnrliifcs  lias  not  bwn  ascertained. 
The  nasi  member  nf  the  £mn|i  I  t)  CO  ifl  <-  "t"  alternating  beds  of 
limestone,  red  and  brovrn  shalea,  and  friable  nneawoin  aandatoi 
No  bedl  of  gypsum  arc  viable  in  tin*  section  ;  it  w  only  in  tl 
l.nurliood  off  tn    proi  nulril  mauve  of  fcranitc  and  tmp  that  gypsam 
U  met  with.     The  total  thickne«  of  this  scric*  is  BSO  fat.     Foafils 
are  rare  find  of  few  species ;  tbe  most  common  are  Produeia  Lyetii, 

I'.  itpi<ni«tt,  J'.  Martini.  J'.  Scoticti,  Sjun/f-r  ylahrr  ;  nnd  n  few  un- 
drCrMiiiued  aeales  of  fi«lu->,  in  <>in  ■ . t*  tin-  upper  linn  -l-nir  beds.  80U1C 
of  thrall  lift!  SB  finely  laminated  and  rippled.  Stijrmarirc,  apparently 
drirted,  as  no  rootlet*  are  Attached  to  them,  occur  in  a  bed  of  areun- 
ccoutf  shale  in  tin-  higher  purl  Oftfca  scelion. 

Tin-  *-]iiiil-. r  di'jinsii  c,i)t  which  i*  analogoua  in  position  to  the 

millatouc  grit  of  the  BngHal)  conl-firhU,  is  1800  feH  ha  thick  tana. 
The  lnwi  r  beds  are  coarse  and  pebbly  ;  thfl  Bpper,  fine-firained,  and 
often    llui^y,   cnutainii  -dona   of  iSigilliinrc,   ( 'aliunites,   and 

Lcpidodcmlra.  A  few  ihiu  beds  ofgnj  Mule  an-  iuterstrntiried  with 
the  tfaudatoTic*  at  wul.*  iutrr\nl». 

Till    productive  conl-ineusurv*  (4)  cover   an   area  of  250   fouarr 
miles,  but  owing  to  several  extensive  dislocations  it  is  impossible  to 
ascertain  their  total  thickncs-.  with  urn  dci:r>  «• «»!'  accuracy  .  Iron 
beat   information  in  mj  poaaceuan  1  CODClua'c  that  it  exeeeda  10,000 
fiatt.    We  have  one  coodnuona  Kcifon  on  tbe  north  ahore  of  Boular- 

hlaiii!  .VI'M!  fret   in  thieknes.    and    in   the   middle   |w>rtir>n  of  the 

lield.  several  detached  sections  varying  from  MiOO  io  20UO  feet  in 

thirl. m  .  \-.  imsc  exact  it  -latin-  pf  ivit  i<  hin  haVC  DOl  v  i-t  bed 
mined,  although  if  e  Bldta  el«ar  tliat  they  are  higher  up  En  the  forma- 
tion than  the  MgfoH  bedl  of  the  Boulardrio  section.  ThfiM  points 
can  only  be  ascertained  by  a  careful  survey  of  the  whole  district  •  I 
therefore  propose,  n*  1  said  before,  to  confine  my  observations  at  pfc- 
aent  to  the  Small  portion  exhibited  in  the  chff  on  the  north-west  shore 
ofSvdney   Harbour, 

The  ooal^naaiorca  commence  at  Stubbord'a  Point,  where  th. 

C  conformably  ujioii  the  millstone  grit,  ami  [ermiu.itciK  r  ran  berry 
il  uu  the  sea-shore ;  t  he  total  length  of  the  soctlou  being  5000 
yiirda,  and  the  thickness  from  actual  meafurtmcnU,  taken  at  right 
au^leH  to  the  plane  of  stratification.  I860  feet.  The  dip  is  north 
50    B  at  an  aide  of  7°. 

In  the  fbQowuig  uibli*  the  beds  art  placed  En  theoi  natural  urder. 
No.  :W,7  beinc-  the  highest  bed  at  Cranberry  Hind,  nnd  No.  1  the 
lowest,  in  contact  with  the  millstone  grit  at  Stubbord'a  Point* 


V,  Hon  of  the  Coal-Mctmires  on  the  norlk-wtrt  ahore  of  Sydney 

Il(irliuur%  in  the  tiencrnttina  <rrd*r, 

ar«.  A  i». 

367- Slaty  wndMone 10  0 

3GQ.  Soft  UlucugilUcMiii-t  iball    O  0 

365.  Argitlacc<»uji  ihale  OOBtafnfnf,  ii  Crw  small  DOdoli    "f  irvrn- 

•  i n:ir  near  the  bottom  (planU)   I  0 

Ml.  Argil  la  room  ilialr  (plaetij           ••         .,.  4  0 


I849.J 

m 

361. 
MO. 
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No  ft, 

563.  Coal 

362-    L'udorclay  i  Stiftn>ari*i 2 

361.                              i  plaata) 3 

3*a  Coal  (Cr^berry  Head,  top  seam, ....  3 

339-  I'noVrrlay  (Srijjnmri*!                                                        0 

3M.  lUnl  *rriurou>  thai*  (Stigowria) 4 

347.  Aicuaccuua  almlc  (phiutVi                      .  .. 3 

356.  Coal  (not  persist. -in  0 

343.  Arenaoeou*  shale  (plants  erect  trow  and  Stigmana) 7 

341.  Soft  blue  day , 0 

I 

fCoal 0     21 

363.  {  Soft  clay 0    2  V  (Cranberry  Head,  bottom  team  I 

[Coal 0    ffj 

353,  toderelay  (Stigiusria)     0 

351.  Arj^lac«ous«baJewithtbiacarbonaceou»laycr»(Sii|cinanal  0 

300.  Hurl  arenaceous  shale  (Sugniaria)    . 

549.  Strong  slaty  sam!.:.Hi.     1 1  [.pie-marl*)  ....  •« 

348.  Slaty,  wiving  sandstone... 4 

317.  Saiiilaiuuc  and  argillaceous  shale,  mUed  2 

346.  Argillaceous  shale    ...         0 

345.  Arenaceous  shale  alternating  with  sandstone*  in  layera  of 

2  to  12  inches  thick  (plant*  and  erect  tree*) 6 

311.  Argillaceous  shale  (plant*  and  «recl  tree*)  11 

343.  Alternating  laminar  of  sh&tc  and  carbonaceous  mattrr 5 

342.  Argillacrnna  •hair  (ferruginous  concretions) 7 

341.  Arenaceous  shale. 2 

340.  An*uaceou«  abalc,  pawea  into  soft  sandatonc 4 

339.  Mixed sandstone  and  shale 7 

338.  Softclaj  ...                 ...  o 

337.  Purple  argilbseeon"  ahale ] 

336,  Argillaceous  ahale    I 

336.  Fur  pie  argillaceous  shale | 

334.  Greenish  arrnieeous  ahale 6 

333.  Purple  sVjfUaWOM  shale             0 

332.  Saiidaluuc  in  iliin  luuiiinc  0 

331.  Red  argillnceoo*  shale  with  thin  green  layer*  —  8 

330,  Arenaceous  ahalc 7 

329.  Red  argillaceous  shale. % 

328.  Arenaceous  ibalc ,,,,  2 

117.  Red  argillaceous  shale 1 

326.  Cmrnuh  laminated  *ntid*ti>nr             I; 

325.  Red  argillaceous  shale  containing  6  inches  of  sandstone...  1 

3X4.  Slaty  ■andatona ...                ....  a 

323.  Brown  aripllarenus  shale 0 

322.  Arrnacoom  shale  with  four  layers  of  red  argillaceous  shale 

at  inurval*  of  5  f*«it 35 

881.  Slaty  sandstone  with  two  thin  layers  of  red  shale  '.' 

3X0.  Intermingled  tiruwii.  grey,  and  red  arenaceous  shales B 

319.  Rnl  argillw-Miu-  laalC                              ...  9 

318.  Arenaceous  shale 

317.  Sanilatone ....  10 

316.  Alternating  layer*  of  shale  and  sandstone  1  to  4  iucbeaeach  3 

315.  Sandstone 6 

314.   Perniginnna  arenaceous  ifaaji                                                       ...  9 

313.  Argillaceous  ahale  containing  thin  carbonaceous  layera  ...  0 

312.  Arenaceoui  shale 4 

311.  Soft  crumbling  sandstone 2 

310.  Sunng*awl.t<m.                                     13 

8Q9i    AfiC)llnC(0'H  ->lmlc 1 

308.  Miied  argillaceous  shale  and  impure  coal 0 
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KM 
806. 

304. 
303. 
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m. 

300. 

m. 

298. 
207. 
296. 
Y93. 
294. 
293. 
rr/. 
291. 

/'.Ml 

-MM 

2»7. 
286. 

•    I. 

m. 

aw. 


281. 

280. 

278. 

276. 
276. 

874. 

273. 
272. 

an. 

270. 

249. 
2fiH. 
26?. 
266. 
26&. 


264. 


ft.  in. 
0    21 
0    8  1-    .... 
0    3j 


■  • •  • 


Migrnsnai 

tvmII... ...mi  shale  and  coal.-. 

Undrrclay  (Stigmaria)    

Argillaceous  shale  ( |>li>ii-.    

Argillaceous  shale  containing  small  nodules  of  arooltmi 

i  trm) 

Soft  argillaceous  shale 

ft.  in. 

{Coal  .  u 
Soft  shale 
Co.) 

Uudcrclaj  (jStSgniaria) 
Sandstone  (erect  Cnlamites) 

Alliaceous  shale  (plants) 

Miv.-.l  layr^.  argillaceous  and  carbonaceous  shale  

Argillaceous  shale  containing  ironstone-  nodule*  (plant*)... 
Cml  i  I.Ioyil**  I'mr  >i:uii     

I  riil.r.Uv  (Sd^itiana) 

Laminated  arenaceous  shale* 

I-amiiuuril   miitl'ilonc  , 

Laminated  arenaceous  shales 

Btraot  slaty  sandstone 

r,r.-<-iu«lt  ar<'imr#ou«  ihalo 

Alternating  alaty  sandstones  and  arenaceous  shales 

Inm-iiu  bed*,  tmr  l-.oii  ;t!  lihi.iiur  4H()jinli* 

AnjpllatrrouM  dutbt    .,, 

Trace*  of  a  thin  coal  not  exceeding  

liiclrrclny  (Stifrmaria)     ... 

Arcnacoouft  slmh- 

Strong  sandstone  (plants) 

ft 
fCoal 

{  Soft  -hair 

I  Coal 

Sou  clay  .... 

(JmliTcU)'  (Siigrnaria) 

Argillaceous  shale  «. 

Coal  and  rarhmiaecou*  8nt1'' 

linltTcIuy  (Stigmarial     - ■ 

Argillaceous  shale  containing  nodules  of  Ironstone 

Aronaoeou  shale.  (Stigmaria)    

iNWaj  »lmlr,  partes  into  sandstone-   , 

Strong  sandstone  (plants) 

ArgilltCMiiit  ihalr  (plant* | — 

Argillaceous  shale  containing  nodulri  of  ironstone 

Coal  and  carlwnaccoua  shale 

Iiiulrrcla?  iSligmaria)    

Strong  sandstone  (plants) 

An  -n  arenas  and  argillaceous  slialca  (plants)... 

Argillaceous  shale 

ft.  In. 

fCoal 

<  Soft  abale 

I  Coal  and  cihImiii*i.tihi*  shale 
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6 


I    l 

1  8 

:  10 

4  2 

0  7 

3  0 

3  0 

3  4 
lo  B 

4  10 

6    6 

2  4 
O 
0 
0 
0 
3 
0 
6 
0 


1        4 


0 
3 
3 
0 

4 
6 
6 
13 
31 
4 
9 
0 


4  10 

14  0 

C  2 

1  I 


2     1 


•  These  beds  are  concealed  by  the  beach  gravel  in  the  direct  line  of  oar  aaction, 
but  their  outcrop  can  lie  distinctly  traced  on  the  sea-*  bore  on  the  opposite  side  of 
the  promontory  of  Cranberry  Head  i  they  consist  of  Alirnutnur  alialiu  and  sand. 
atone*;  the  latter  run  out  in  long  ledgn,  but  ibr  former  have  been  washed  away 
by  the  surf,  and  can  only  he  seen  at  lim-n  utcr  of  spring  tido*. 
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II  i  ||  iNlMHaMtt 


I* <••• 


265.  UndercUy  (StigniirU) 

262.  Arriiacrou*  *iiilr  containing  nodule*  of  ironstone 

W.  I  

860.  UmlrrcUy  (SUgniaru)    

IIP-.  Arrnaorout  s-hata - 

2i8.   '  •  shale       

I  .animated  arenaceous  shale 

2-''*.  Argillancoas  ahalo   

«55.  <n  

254.  Underelay  (Migmana) 

233.  Arsnaorom  ahalr 

2S2.  Reddath  Iip.wii  argillaceous  *halr    . 

231.  Ciicy  *mJ  iciJ  *rgiftaoeuu»  »halt . ........ 

230.  Strong  sandstone    

249.  Purple  moitlnl  argillaceous  *h»lr       

2iS.  Green  arcriaccou*  »h*Ie 

247.  Arenaceous  shale. 

246.  Argillaceous  nliaJr 

245.  Sandstone        ■ 

\rgillaceous  shale  

143.  Black  bituminous  «halr  |  tUh-aralrs,  cop  roll  tea,  Cypria)  ... 

242.  Calcarro-Iiitiitniiioua  shah:  t fish-scalea,  teeth,  Cypns) 

241.  Carbonaceous  ihalc . 

'/Hi.   1  'mlnrrlaT  (Stigmana)  

239.  LtBrfDaied  NDaatona    plants)  

239.  L'Dilcrrlai-  (Migraarla)    - 

.iti-ti  |(n'y  nadetoBi  r?ppi4Mnarica)  

236.  Argillaceous  shale  coniolning  nodules  of  iron  Hone 

235.  GrambUng  oieuaceoua  ahale  containing  largo  masses  of 

concretionary  sandstone    

2X1.  I.aniiiuued  grey  sandstone  (Fucoids) 

'.  renaeoom  shalo 

232.  Utninstcd  gToy  sandstone  (Fucoids) 

231.  Mixed  sandstone  and  crumbling  arenaceous  shale  contain- 

ing large  concretionary  mattes  of  sandstone 

230.  Arenaceous  shale 

229.  SUly  sandstone    

28.  Arenaceous  shale 

Black  Ijiimnhimn  shale  (Ash-scalea,  teeth,  coprolitea  and 

•suvtttof  Cypria) 

i  shale 


fU    to. 

0    5 


1  11 

12    € 

5     0 


12 
10 


10  9 

11  0 


0 
3 

0 
9 

2 
2 


2 
II 
47 

0 

0 

0 

0 

•2     ft 

0  11 

2  0 
0    ft 

0  1 

3  2 

1  2 

ft     I 
1      4 


227. 
226, 


Soft  argillaceous 

iVifutintiiMii  ihalc  (nth-scalca,  coproHtes.  Cyirrfs  and  Mo- 

diulai   

Green  arenaceous  shale 

Mixed  aMdvtOM  and  ill  air 

A i .-illiu'rou*  shale    

Arenaceous  shile  containing  a  few  noriiilct  nf  irntulnnc    . 

SirriiiK  MoiSaUaN 

Argillaceous  shale 
Coal-.- 


!.■»•■•...  ■•■*•-«••.. 


••> 


2  10 
0      4 


Underclay  (Stigmnria) 4  0 

Argillaceous  shale 5  10 

i  Areoaoeoui  shale 4  8 

Red  argillaceous  shale,  replaced  by  sandstone  higher  up 

In  the  cluT  (Fucotds  and  rain-drops  in  satiilajonej 5  0 

GtVU  MBIOIOai  •hair —  8  2 

lii   i  anrillnccim*  alialc  1  ft 

Arenaceous  shale  (Kucolds,  ripple- maris)   - 7  2 

Strong  sandstone  7  8 

i  Argillaceous  shale «...  1  0 

H    2 
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No. 

20M.  Waving  alternating  sandstones  ami  arenaceous  shales 
207.  Strong  *and»tonr. 

206.  Argillaceous  shale  -..., 

205.  Arenaceous  shilc 

20|    lamina!**!  uuuhtoii* 

203.  Arcnam.us  ahalr  l  plants) 

202.  Hard  band  of  carbonaceous  slialc  (Modlola)... 

201.  Argillaceous  shale 

200.  Bhiinh  bituminous  shale  (Cyprls,  Modioli,  plant*)  . 

199.  Black  liiiintituouft  iboJc  (Cyprw,  Modlola,  Hob-scales,  tcdh 

and  spines,  coprolitcs) 

198.  Soft  bluilfc-wtfU  flay 

197.  Laiuiuated  ihghtlt  MtmntlMMW  ssasssl  fl<oflolij       

196.  Slaty  sandstone  (plants,  a  bi**Ko  shell) 

195.  Arcuawnu*  htutli: 

194.  Argillsceou*  alialc 

193.  Carbonaceous  shale 

192.  Argil  Isoeoiia  ahale 

191.  Mi\rd  »nnilMnnr*  and  arenaceous  jlialca 

190.  Strong  sandstone 

189.   Ajgillacmna  thai*  (*rsrl  irrca,   plants.   Stigmaria),  varies 

in  tlurkiiMsfroin  2  to  6  feci 

188.  Coal  (the  mala  coal  scani) 

187.  Underclay  (Stifmaria)  ,..«.... 

186.  Argillaceous  shale 

195.  Arenaceous  ahalc  (oreet  trees,  plant*,  Silgmana)  

184,  Soft  WOI  flay ..  

183.  .Vienaccous  shale  (erect  trees,  plants,  Silgmaria)  

18V    Arjjillar*»niu  alalia  miwd  with  coal 

181.  Irndrp:lay  (SiiKniaria)   

180.  Carbonaceous  rnatier , 

179.  Undcrclay  (Stigmaria)  

178.  Strong  sandstone 

177.  Arenaceous  ahslc 

176.  Argillaceous  shale  (plants) 

175,  Arenaceous  ahalr  i.i.n  nm) 

17-1.  Argillaceous  ahalc 

173,  Argillaceous  ahale  containing  layers  of  coal 

172.  Coal  (Calamltaa  Id  this  Mam)  

171.  Um!cif!a\  (Stigmata*) 

170,  Arenaceous  shale  (plants) 

169.  Argillaceous  ahalr.  containing  layers  of  coal 

I6H     I   ndrr-lav  (Siigwaria't   

167.  Coal „ 

Ififl.  Undrrclay  (Stigmsria} 

165.  Soft  blue  clay 

104.  Argillaceous  shale   

163.  Sandstone  (creel  trees)  

162.  Argillaceous  shale 

161.  Coal  mined  with  org.llaocoua  ahale    

160,  Untfarclay  (Stigmaria)  

159.  Sandstone 

158.  Aipnarirnii.  ahale  I  ""'  rifling  poaflfsjs'lotul  of  sandaione  

157.    An'tiai'i'iniN  aJinlr... 

15G,  Coarse  sparry  limestone  (flab-sealcs,  teeth,  spines,  fins, 

hones,  and  coprolitcs) 

155.   Hani  nodular  arenaceous  shale  . 

151.  Liuicatouc  (scales,  teeth,  &c.  uf  fishes) 

153.  Argillaceous  shale 

152.  UmKflOl  (fill I  'i  nl  .  '  i      f  ImIii    i  ...  


•I.  ID. 

12  0 

21  0 

0  10 

11  4 

12  8 
6  2 
O  li 
6  0 
6  6 


0 
0 
2 
0 
2 
2 
0 

19 
24 

4 

6 
8 
1 
5 
0 
4 
0 
3 
0 
2 
8 
2 


7 
X 
7 
S 
0 
9 
2 
9 
0 
0 

0 
0 
0 
3 
0 

2* 

s 

2 
0* 

4 
0 
2 


1   10 


'•••• ■••    <•«!,., 


a  n 

7    0 

1     8 

0  3 

1  2 
4  10 
6  1 
4     9 

0  7 

1  0 

0  2 

0  3 

0  I 
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No. 
I.M 
liO. 
149. 
14*. 

147. 

146. 
14V. 

111. 
It3. 
142. 
111. 

110. 

139. 
I3S. 

137. 

136. 
130. 
1)4. 

13.1. 
132. 
UK 
130. 
129. 
128. 
127. 


\to. 


122. 
121. 

IJO. 
II". 
II*. 

119. 

lift. 

115. 
114. 
113. 

112. 
Ill 
110. 
103. 


m 
m 

int. 

103. 
IK 

101. 


ft.    in. 

i   amiaccoua  ftbalc  ...                                                 ...  1      3 

K»-<1  arjcillnceoui  shale  witb  mottled  Krcen  Ujer* 8     4 

Xflxed  ml  *ml  grey  argillaccou*  shale* 3     0 

Coarse  brown  pebbly  sandstone.                          0     7 

Red  arjrjllaccoijs  shale 0     4 

Coarse  hroan  jtrbblv  sandstone 0     3 

Brown  trfiUoaom  Alula   0    2 

i  aandstone  and  shale 0     6 

Sliuug  brown  r<itigh>!iirrjlr 0       8 

Mixed  ml  And  my  argUlacerius  »halc.  EfM  mottle* 13    2 

Green  laminated  sandstone 3  11 

I  arjnllatfcou*  and  bituminous  *li«l«s     „  0     2 

Black  shuj   litiirstmir 0      2 

Coanegrev  Limestone  (ton-Kalci,  eoprohtc*) 0     7 

Brown  and  green  mottled  argillaceous  ahalea  A     0 

Bg  mail  sainMotic 2  11 

Red  argillaceous  shale .... 3     U 

Arenaceous  shale 1    10 

Argillacnui*  IBAal       . 2     0 

i)ex-|i  red  arsjilhtccoui  shale      10     3 

Arrnireoui  shale 14     0 

Sacd*on«      9     0 

Argillaceous  ■hale,  thicanrt*  varies  from  1  Co  12  inches  ...  0     6 

Sandstone  <  piano) ...  H     0 

AtkIUicouu*  ibalc  (|iUnU) ...  d   11 

fCoal...  .I'i 

I  Carbonaceous  Khali?...    ll 

•{Coal... 3}  (Quarry seam) 0 

Carbonaceous  shale...  t\ 
...  sl 

I  mlrrclay  (Sligmaria) 3 

Argillaceous  ihalc,  a  layer  of  ironstone  of  I  In., 3  fl. from  top  tf 

Red  and  irrcy  luoillcd  aririllart'oiu  thalc  26 

Arenaceous  ahalt 9 

Finely  laminated  arenaceous  shale 3 

Ironstone 0 

Arenaceous  shales  (Kuooids,  plant*,  erect  ircta)  9 

Grvy  ami  rr«l  nifitllcd  arvnseeous  shale 13 

Argillaceous  shale 3 

Caruvnacronn  alialr. 0 

Coal 0 

1  mlr-iday  (Stigraaria)  6 

Alternating;  layer*  of  sandatooe  and  nrr.naxcuun  ahaloa  con- 

Uininic  a  ft*  thin  lay  en  of  irmulmic, 11 

Alternating  sandstone*  and  shale*  (plants) 12 

Argillaceous  shale  containing  ironatone  nodules 3 

Laminated  sandstone .  10 

Arenaceous  alialc  (plants) 2 

In. 

ICoal lj     -btlc)    J 

Undcrclay  (Stigmana)  ......     ...  4 

Alternating  und«mn«<«  ami  arenas*****  shale* fl 

Siring  wiving  sandstone 10 

Argillaceous  shale I 

Argillaceous  and  carbonnxeou»  shales  .......                     ...  0 

Niluriunu'-"  'Ut"    i  I'Unl*    CypriN  Spimrhis,  M-mIhiU  i  ...  il 

Coal 1 


11 
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No.  a.  as. 

100.  Uudercls*  ^tlgniaria)   3     1 

99.  Strong  aandeloiw W    0 

98.  Rod,  brown  ami  grej  argillaceous  shales  ...  .  ..  52    0 

07.  Groen  an<l>'""  14 

H6.  Argillaceous  thai*-  OOBfttlflfiBj  in>u>t«[ic  nodule* I     9 

93.  LAuiiuateU  sandstone 3    1 

94.  Red  argillaceous  shale 2  10 


W.  Soft  while  da> ■  ..  0 

92.   Pure  while  Uiuolouc  (.VktwwAw  auoviwriW) 0 

91.  Urecnish  arenaceous  shale 4 

90.  Argillaceous  abate   ...  0 

89.  Arcnaccoiu  chain ' 

88.  Slaty  micaceous  sandstone*  with  layers  of  abale  (plants, 


erect  Catamites)  . 


■  ■•••••• •••« 


10 


87-  Arenaceous  ihalu t 

8G.  Argillaceous  shale    -..     3 

».">.    Aicuaccvus  shale  (erect  trees,  Stiginam)... 6 

81.  Lamina  led  carbonaorout  abale 0 

83.  Underdajr  (Stigrnana)  0 

82.  Alternating  layers*)  lutnii.iii.awandafvnacfouashala  with 

(Inn  |iliea  of  coal    

81.  Argillaceous   and  arenaceous   atialc  containing   layers  of 

sandstone  (Pupoidt  in  tnndttnnc.  -Sujrmaria  in  shale)   ... 
80.  Areoaeenua  and  biiiiminoiiK  khnlr  in  layers  of  about  1  LBOfa 

thick  (Modtobi  Crprla)  

79.  Bituminous  shale  (Modiola,  Cypris*  fish-scales,  teeth  and 

hjiiiH-i,  comminuted  »hcll») 

78*  Coal  (Indian  Cove  msid) 4 

77.  Uuderclay  (Stiginaria)    .. 2 

70.  At.  and  aienacc.oua  aoales  containing  a  faw  ao- 

dtiles  of  irons  lone l.i 

75,  Red  and  brown  argillaceous  shales  , II 


-' 
% 
2 
10 
G 

6 

6 

8 


5  9 
7  O 
3    9 

2  10 


....  .on,.. 

■ ■  • 


..•••■■■  .i  •     . . . 


*  I.   ArciiUL-roua  Miulr 

ill.   ArKiUafruui  ilulr 

72.  Arenaceous  shale 

71.  Argillaooou*  thalo  .  

70.  BftwUtmir  containing  nodule*  of  iromdnrie    . 

©y.  Arenaceous  shale 

6ft.  bituminous  »hale  (eomminuted  *hclts) 

67.  Hiciiminotsa  limestone,  clay  parting  in  the  nmlfltc    ... 

GC.  Arcnaccoiu  abalc  containing  a  lajcr  of  uouatunc  1  inch  ... 

65.  Argillaceous  shale  with  carbonaceous  layers 

G4.  Argillaceous  abale  (plants) 

S3.  Cod 

62.  Undcrday  (Stiemaria,  plants)   

61.  Arenaceous  ihalu  containing  ironstone  nodule*  (plaiiUl ...  10 

60.  ArfnllAccnuK  ilialu  ronUimng  irmmtiine  iindnlei  (planU'i         | 

69.  Cool 1 

W.  Uuderclay  fStlgmarla) .                  3  19 

57.  Sanditone  (plaaU) 13  0 

56.  Argillaceous  shale  (Stigmaria)  2  0 

36.  Coal... 0  7 

M,  liirlenluT  (Stirinaria,  plant*) 8  11 

33.  Coal 0  2 

62.  Undcrclny  (Stigmaria  and  nodule*  of  ironstone,  erect  trrr*)  4  8 

61.  Argillaceous  shale  (erect  trees  I   7  10 

50.  Coal ...          .  0    2 

19.  L'uderdav  *  SiiKuiaria) 6    0 

4H.  Artnacroui  shale  3    0 

•  7.    Mottlrd  brown  and  grvm  arrnaceoua  abalr «      4 


0 

0 
* 
0 
3 
3 
0 
3 
ft 
3 
0 
6 
4 

II 
1 
0 

lit 
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46. 
45. 
44. 
i.-J. 
42. 
i\. 

40. 
ft 

a*. 


Deep  red  arflllaoroua  sJmlr,  BOttM  *ften    . 

Arenaceous  thai* 

Sandstone 

AU*rn«tinj  laytin  of  sandstone  tad  srehaoroui  tbaJt  .... 

Laminated  sandstone ., 

Strong  sandstone 

An*i.sr#nu«  ihal»  containing  nndnlc*  nf  immtnnc 

Argillaceous  shale 

Uitumlnou*  shale 

h. 


36. 

55. 

U. 


32. 


31. 
30. 

29. 
28. 


17. 


2G. 

?5. 
24. 
23. 
12. 
21. 
■_■«. 
19. 
IS. 
17. 
16. 

i*. 

u. 

13. 
13. 
11. 
10. 

9. 

8. 

;. 

6. 
5. 

4. 


(COAI ll 

ArjcUUcoocu  sbalo a 

Coil 2 

Argillaceous  siiale '-' 

I  Coal t\ 


IndervlaY  (Stiginaria  am!  nodules  ufirvwtonc)  . 
Coal 


L'nderclay  (Scigiuaria) 
Soft  blue  clay  


l»  0 

&  2 

4  10 

4  a 

8  8 

B  4 

6  8 

2  II 

1  H 


0   10 


I      0 
0     04 

o  e 

0     2 


ft.    tn. 

2 
I 
2 
I 
■ 
2 


(Stonyseani) 3    2 


Coal  1 

Carbonaceous  shale...  U 

Soft  Uueelsy  o 

Coal 1 

CarlHiiiMceoun  »h*ln,..   0 

Coal o 

nderclay  (Stisraiaria)    ..... 

Carbonwnoua  sbalo 

Culrareous  thak  (nsh-aotles  and  conrolil**]   

Sort  argillaceous  ahalc  with  a  tew  thin  layer*  of  carbona- 
ceous matter 

In. 

.Coal „ 2-| 

Arfc-illacroiw  abale  ...  1  I 

{Coal 1    (Shelly  seam)    

I  Carbonaceous  shale...  6  I 

ICoal 2) 

lilui.h  Mock  limestone  (ash-scales,  coprolltca,  Cypria) 

Hard  arenaceous  shale 

Laminated  waving  sandstone 

Ar^-illm-roin  *lmk 

OltWOllh  «rey  arjtdlaceou*  alialc 

Sandstone  (Stigmona,  Fucoids,  ironilone  nodules) 

ArtpllacfiMiM  aholn  (plants) , 

Sandstone  (plants) 

Coal 


I  0 

0  3 

0  2 

0  6 


1    0 


3     0 

v;    ti 


Ufuhrtday  (Stigmaria)    .  •  

\rt(illaceoi»  ahalc  with  aoroe  carbonaceous  layer* 


CoaL. 

L'ndcrcUy  (Stigmaria) . 

Argillaceous  shale 

Coal.. 


-...,,,... 


Undcrclay  (Stigmaria) 

Areoaccou*  awl  

\ririlUiToiiM  kliulr    

CdS, 


16 
0 

6 
1 
1 
1 
0 
3 
3 
0 
b 
2 

14 


0 
9 
3 

0 
9 
0 

1 
4 
0 

04 

4 
8 
2 


i  iKii-K'iajr  (SUgmaria) 

\rgilUccous  shale,  mere  trace*  of  coal  at  bottom 

Undcrclay  (Stigmaria) 

Laminated  arenaceous  thole ... 


■ 


0  0| 

4  10 

9  0 

3  0 

4  10 


I  2  *  ruocEEDiNas  or  tub  geological,  society.         Noi 

No.  ft.    ta- 
li,   turn  in  lit  <d  nunlttone ....      5      « 

£.  Utuinaied  arenaceous  thole 3    0 

I     Laminated  NDdMON       ■■■  '*     & 

i  hfl  highest  !*••!  tt  iU«-  BtiBttOM  grii.  a  nagfy  undttonc 

Total  tUicknea* of  co«l-tnca*ura...  1800     0 
Anttly*i*  of  the  precetli,i<f  Section. 

fi.         in . 

Aicnaceout  and  argffloceout  tliatf*  11-7  3 

Uadarcloyt 98  6 

Simdtione* 5*2  0 

Cool 37  0 

BtafflbKXM  IIMdNH     26  3 

OoTboatODtt  -hole*  3  5 

Liaicstonet 3  II 

ronpioniRratt    8  M 

IBtiO    0 

From  this  analyst*  it  npen  Hint  the  argillaceous  and  areuaoeotiA 
.it  a<  ■  ..r.  ;i|-\  nIiuu!  ftwo-ufabd  Kb  vbob    eotion;  thegrsm  km 
rally  of  a  grey  or  hluUh  grey  Colour,  but  orrnMonally  red.  piirpU*,  or 
brown,  as  specific* I  ha  mi  section.     Their  composition  is  variable, 

[>;>--ni  iVnm  tort  iiiii-tinms  cliivt.  through  every  conceivable  grade, 
into  iiinuiruM-  IhnU  so  highly  charged  with  auiccoB*  iniitca*,  —to 

bewirh  difficulty  dmtin^oUhed   I  uraiurd  hiuuUtmio.      'I 

are  generally  laminated,  hut.  then-  an-  mnny  beds.  Mime  of  great  thick- 
ness, which  present  no  traces  of  lamination  ;  these  disintegrate  rapidly 
when  exposed  to  the  air.  mid  might  more  properly  perhaps  be  desig- 
nated marl*.  Viewed  at  some  distance  from  the  woter  the  parnlk-1- 
imm  and  persistence  of  the  shale  bed*  appear  to  lie  perfect ;  it  is  only 
by  a  clow  tinmination  that  we  occaaiunally  discover  a  bed  of  olialc 
replaced  by  sandstone,  as  tu  the  annexed  cut,  where  the  bed  of  red 

Fig.  1. 

SAodHoee.  Stale  lift. 


■batofH 

shale,  No.  'J  1 1,  terminates  nt  the  height  of  eight  feet  abore  high-water 

Um  and  i"  r.-jilneeil  by  hard  laminated  saii'l-iunr,  which  overlaps  till 
edge  of  the  shale.  The  underside  of  the  sandstone,  in  contact  with  the 
nhj;  eeiit  shale  No,  213,  present1*  markings  of  fticohk  which  canuot 
be  observed  Dpoo  the  underside  of  the  re  i  thale,  showing,  that  Ea  the 
interval  between  tin-  lirjHisiiinu  iii"  flu-  red  shale  and  toe  nodtf 

:  niably  upon   its  edge*,  a  layer  of  sen  -weeds  had  been  spread 

over  i he  um    .<..;!  jiortion  of  the  surface  of  the  thale  No. '21.3. 

Mi.-  rol  shffJeJ  »t>   rerj  irregular  in  lliickne.-s  ;   thin  bed*  of  twelve 
or  fifteen  inehcl  sometimes  increase  to  three  nr  four  feci   in  depth 
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within  ■  space  of  thirty  feet,     hi  some  instances  a  bed  of  shale  of  a 
deep  red  colour  at  the  outrrop  passes  gradually  through  :i!l  thi 
of  I-  «wn  and  grsy,  until,"  at  the  toot  of  the  cliff,  it  can- 

not be  ili  >tii»Kuiahcd  from  common  prey  shale ;  and  in  others  as 
MpnHBlid  in  tin-  cut,  a  bed  time  f'4t  rliiek  tit  the  outcrop  thins 
inr  altogether  before  it  read  water  mark 


i    i-r#yriial*  ],  Hal  ilnlc.  3.   HtKti.walrr  lino. 

Argillaceous  ironstone  is  found  in  small  detached  nodules,  rarely 
in  continuous  laverr-,  in  mum  of  t he  dmles  hut  never  in  sufficient 
quantity  for  working  profitably. 

The  total  thickurw  cif  the  sandstone  bed*  is  562  feet;  they  are  of 

a  greyish   whit*   colour,   someii tinned   brown   or  green.     The 

thick  beds  are  generally  coarse ;  thoN  numbered  272,  282  and  310 
•  "iium  lOBfidcd  pebbld  of  white  quartz  of  all  fbtee  up  to  one  inch 

in  diameter.  FWse  M  ratification  h  very  common  in  the  thick  bed-  | 
one  of  the  most  remarkable  examples  is  shown  in  fig.  3,  which  is  a 


sketch  of  an  outlying  maw  separated  from  hed  No.  273  ;  Vm  height 
is  P  fat.  Miihv  of  the  .vim Lsrunc*  are  micaceous  and  flaggy;  some 
(N«,  43,  290,  29%  2<M  and  332)  to  finch-  laminated  and  regular  in 
their  hcdiliiij;.  that  from  twenty  to  thirty  distinct  layers  can  be  counted 

in  ■  iurh  uf  di'pth. 

The  bkundnooa  shale*  are  not  numerous,  their  united  thickness 
being  only  2ti  feet  .  they  fire  of  a  black  colour,  and  nil  more  or  less 
inflammable  ;  those  numbered  224  nod  227  niny  be  designated  im- 
pure CiuiiH'l  coals,  being  very  compact.  posscAsing  a  conchoida)  frac- 
tun\  and  burning  fur  a  short  time  with  a  bright,  yellow  flame.      The 

remainder  ore  soft  and  laminated.  They  arc  all  ritghly  fossflifefonsj 
as  will  be  noticed  in  the  sequel. 
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Tin-  rarhniuuvniui  ihalflS.  COmpOwd  of  argillaceous   ffl  i 
with  decayiiiir  vegetable  matter,  occur  DatCAtnfifad  »ith  tliin  layer* 
of  coal. 

Tli»-  I  mr-toiic  iirr  JAtt,  nud  »ith  tin-  UMfti<m  of  the  two- 

ineh  layer.  Mo.  9SL  W«f  coarse  nml  hnajW^  bting  charged  with  ou> 

boOg  iiitnini'ii,  nr  -ihriniis  mutter.  The  ptnisttDoo  md  onifbnn 
thickness  of  all  the  Hmmttiffl  badtj  axoepi  uom munberad  162  nd 
i  4,  arc  vitv  remarkable  Tin- two  lait  an  separated  at  low-water 
n  irk  bf  a  Inraa  fanli  Kant  ofduk  i  M  bigh-waiar  mark  they  mrr^ 
into  one  bed,  and  li  ci^it  feet  higher  u|>  thin  out.  M  UpiWJUUul  ID 
the  annexed  cut. 

Fig.  I. 


Ml  I&3    l&l     IM 

in,  iw,  iw.  BMla  an.  Hlgb  nan. 

lit,  1M.  IM».  UuiMtonc  A  ft.  Low  Mn, 

Only  one  bed  of  conglomerate  (No.  143)  occurs  in  this  section  ;  it 
i>  romposed  of  ■Ball  quartz  and  granite  pebbles  united  in  a  baa*-  of 
brown  ferruginous  clav. 

Tin-  snndatonev,  ahalrw  ami  liiu.-Htom*  arc  traversed  hv  two  acta  of 
|0JBtSlt  ri^ht  aii^h's  to  the  plant  of  stratification,  the  eourweof  one 
set  luini:  S.  S0C  E.,  and  thr  OtnO  S.  5°  W.,w!i;ih  c.i.sc-qiiciilK 
vide  the  beds  vertically  into  blocks  of  a  rectangular  form,  a*  nearly 
as  may  be.  Theac  joint*  are  of  groat  service  in  quarrying  the  sand- 
atonc  beds  for  building  purposes. 

There  nre  thirty  nm  KHDJ  ofcoal  in  thil  mtimn,  who«e  aggregate 
thickness  is37  feet;  four  only  are  of  suftkn  nfl  thickness  to  be  worked 
profitably,  viz. — 

Koa.  n.    in. 

7S.    Indian  Cove  Scam 4      8 

188.   Main  Coal  €     0 

J'ij.   Lloyd's  Cove  Seam   5     0 

360.   Cranberry  Head  Top  Seam  ...    .1     H 

The  relative  portions  of  the  several  reams  may  be  bent  understood 
by  referring  to  the  section,  Tin  -coal  is  in  ever)  instance  bituminous; 
the  quality  of  that  obtained  from  the  four  seams  above-named  is  un- 
exceptionable*. 

All  the  coal-seams  mvc  one  (No.  27),  which  will  shortly  be  noticed, 
and  iiuliiJ  ftlmoaj  avU]    \Mja  uf  carbonaceous  ahnlc,  lie  upon  under- 

•  Aboul  80,000iom  of  coal  an' iiuH.l  inmiall]  from  itic  Main  Seani.  of  which 
30.000  Ions  arc  cousiimcil  la  No*l  ScatU.  the.  remainder  being  chiefl*  shipped  to 
Ntwfouauland  and  the  United  States. 
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clays.     The  upper  layer-,  of  Ihc   uuderclavs  immediately  in  contact 

I  the  cod  art  argillaceous  forming  sometime*  good  fireclays :  from 

to  twelve  inches  below  the  ood  iIkv  contain  variable  propnruoiM 

of  ailiccoua  matter,  being  in  a  few  instances  scarcely  diatinguUhnl  l« 

from  ■andatones. 

Stigmariir  are  found  in  all  the  underehvys,  in  serend  of  Uu  slmle 
roof*  of  the  coeJ-sc*i>i>.  and  Ea  *ome  bed*  of  dull  (Nos.  81,  838  mi.i 
274)  which  constitute  neither  Aoors  nor  roofs,  In  the  first  case  they 
are  very  numerous  and  ofsSfSml  species,  although  .V.  Jfroutea  is  the 
■tost  common.  In  the  second  they  arc  not  so  plentiful,  occurring  pro- 
bably only  in  connexion  with  the  creel  trees,  of  which  they  are  id- 
roots.     In  the  laat  ciw  On;,  me  scry  rare,  ami  wh.-i-c  the)  m  not 

united  t«i  erect  tree*,  moat  prohnhly  ban-  Iieon  drifted,  carrying  with 

in  a  portion  of  their  long  rootlet*,  of  which  there  is  one  ■ 
cided  example  in  another  part  of  tin-  Sydney  coal-field  *. 

It  doc*  not  appear  that  the  thickest  uutlerclnys,  containing  the 
greatest  number  <>i  Siigrnarias  are  overlaid  \>\  propOTtiooibly  thick 
Mama  of  coal ;  the  revrrac  is  often  the  fact :  for  instance,  tin-  rhn-e 
lowest  seams  in  oar  section  (Nos.  8,  12  and  15),  noue  of  which  n 
cccd  1  inch.  In  Mp MB  undi  relays  I  it.  Ill  in.,  j  It.  1  m.  and  9  ft,  I  in. 
in  thickness,  rcspcctiM-lv,  while  OO  the  otlx  r  hand,  tin-  *cmn«  Ni.m. 
78  and  295t  the  ON  1  u.  S  in.  and  the  other  f>  ft.,  reat  uihui  under- 
clays  by  no  means  rich  in  Stigmnrin?,  Mb  S  ft.  3  in.  and  3  ft,  I  in. 
in  thickness.  In  the  two  latter  cases,  probably,  the  increase  of  Stig. 
uiariii;  wa*  intriruptcd  bya  subsidence  which  produced  the  conditions 

mpiired   fur  the  ffrOWtfa  «>r  nreiminlntinii    of  me  flgetablr    mil"   fr.nn 

which   tin-  en  vcre  formed.      In  the  fom:rr  mst.tnces,  .similar 

conditions  having  been  obtained  mid  the  growth  of  the  vein/table 
niaaa  just  outmneuceil,  a  subsidence  took  place  almost  immediately, 
which  at  once  put  a  stop  to  the  increase  of  the  material  riHjUlrtd 
to  fonn  coal.  If  the  strata  had  been  suffered  to  remain  in  a  Mate 
of  rest  for  a  longer  period,  the  bed  of  ml  No.  8,  which  is  only  half 
an  inch,  might  have  attained  a  thickness  equal  or  superior  to  any  in 

the  seetimi. 

As  before  mentioned,  the  seam  of  coal  No.  27  forms  an  exception 
to  the  gencr*]  rule;  it  lies  upon  ft  coarse  limestone  6  inches  thick, 
which  rest*  upon  a  hard  nrc-naccouN  shale,  not  unlike  sonic  of  the  rtJOT 
sandy  uiidereinyn  ;  but  it  neither  crumbles  ou  exposure  to  the  weather, 
nor  dor*  it  contain  the  slightest  trace  of  a  Stigmaria  or  ita  rootlet 
Aa  the  limestoue  contains  (.'y  prides,  with  the  scales  and  coprolites  of 
fishes,  which  could  only  have  hi  i  ted  in  water  apparently  of  a 

iery  moderate  depth  t,  pa  mu^t   admit   that   the  thin  Invent  of  coal 

•   WhiNt  SEDOl&tng  the  cliff*  ahoiil  tlun  c$j  the  entrance  or  tbfl 

Bratd'or  lake,  accompanied  hy  1'rof.  Johmon  of  Philadelphia,  we  found  a  piece  of 
Stiffniana  0  inches  long  and  3  inches  in  diameter,  wnh  rootleti  iltachcd,  in  the 

llil.irllr     n|    nil     llpltglll      fU*»ll     Of  Till.      mill     "lll\     llll%<    Im'(M     lllil'l-.l.     pi  1 0 1.)  I  »1  V 

thn**  roosd  i.i  Um    I'll'  ■  numbered  81.  2M,  Sic.  were  drifted  la  lbs  same  way. 

t  The  depth  of  the  water  could  not  bait  exceeded  3  feet,  becsutc  it  that 
height  above  the  coal  Wl  find  *  soil  (<iridrrcUy')  mnUiuin^  tin:  rooli  (Stigni&riuc) 

of  tree*  which  onto  eww  on  iu>  surface,  unlet*  we  assume  thai  the  strata  had  hecu 
elciaicd  »fter  the  deposition  of  the  coal. 
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constituting  this  mm  were  formed  from  drifted  vegetable  matter, 
for  we  find  liym  1 1  rarhonaccous  end  argillaceous  lull  alternating 
with  three  later*  of  coal  whose  united  tliickiirts  amounts  only  to  DOC 
tint'  which  i*.  |in-i -i-i-U  rhe  Arrangement  likely  to  obtUD  from  w-ge- 
table  matter  deified  down  with  mud  into  an  wluan1.  If  then  a  seam 
rlijirlv  finned  from  drifted  mntcrinls  n»ump  this  arrangement,  it  in 
evident  that  thick  I **-. I  -  o|  pure  coal  perfectly  free  frOO  day,  OF  mud 
mixed  with  vegetable  matter,  could  never  have  been  aeciunulated  in 
the  fame  manner, 

I  have  marked  nil  the  bnl-  in  tin-  wet  ion  in  which  plants  ban  been 
found,  but  it  is  very  probable  thai  they  occur  in  mam  other  beds  and 
h»>e  been  overlooked.  The  'hide?  urc  the  nto-i  prolific  in  plants. 
especially  tbflM  wUdh  fan  the  roolV  of  the  coaI-scaius.       It  is  |  -in- 

".  :il tr  fact,  that  not  even  the  trace  of  a  fossil  plant,  nor  any  organic 
hi  hit  mice  has  been  found  in  any  of  the  red  Mini'--.,  although  they  hare 

Im  i-ii  e::ii-fulh   e  \  ;i  1 1 1  it  ii'i]  for  that  UUfflHWC.      When   TO    en-i-l   frOM  occur, 

fern*.  A*tiTn|.hvllif.-*.  Splii'tiiiphvlln,  nml  oilier  flgfaate  h-,ivi'«,  are 
found  in  'he  greatest  abundance,  from  which  I  infer  that  thcr  Ml 
from  growing  trees  and  shrubs,  having  been  covered  up  by  successive 
layers  of  fine  mud  deposited  at  frequent  im, ,  va\n  over  a  low,  marshy 
district.       In  'how  localities,  single  from  U  of  Am  •"■'  w>nn-t  i  m-    lii'iml 

ooverfngailabof  shale  two  feet  square,  u  sharp  and  distinct  b  thru- 

outline  M  if  tiny  had  been  gathered  raft  yesterday  from  a  recent  fern 
and  spread  out  with  the  greatest  possible  cm  not  a  single  leaflet 
being  wanting  or  even  doubled  up.  SODU3  beck  also  seem  to  contain 
ics  tif  jiliint  only,  all  others  bi-itijr  excluded i  of  this  we  hate 
a  striking  exnmnlc  in  trie  argillaceous  Mink*  No.  dO;  in  the  top  of 
fhi  lied,  thTOOD  ■  depth  of  trove  niches,  \\c  tiiid  Aitrrophylhtts Jo- 
fioAU  pil.il  up  layer  above  lnyir  from  the  Imim-  of  tin-  chlT  t»>  iht  crop 
f  it"  tin-  Inil  ;i  distance  of '20(1  feet,  clearly  proving  that  these  plants 
grew  on  the  IpOt 

Plants  are  not  very  common  in  the  sandstones;  those  numbered 
172,  282  mid  310  nre  the  only  gandMiuir*  v*. huh  roufjiin  Uj  con- 
siderable quantity  :    they  consist   of  fragments  of   Sigilhirin?,    Lepi- 

ilodemlra,  and  Calamites  confusedly  mixed  together,  and  evident  I  \ 

drifted  from  a  diMnncc. 

The  impression*  of  1'ucoid*  without  any  carbonaceous  matter  are 
found  in  several  beds,  rvs  specified    in   the   section;    in  rwry  iiManoe 

rlirv  occur  on  thfl  undersides  of  hnrd  arenaceous  shales  or  MmdatODH 
in  contact  with  -  >ft  shales  beneath.     They  appear  to  have  been  long 

tubular  Ml  uis,  LYOtn  gnXBPth  of  no  inch  to  one  inch  in  i 

.it i-  in  i-.nri ji:m  i  d  \r,  d<  fju  bed  ovate  and  globubii  hodii  •  vcri  much  like 

the  capsules  and  vesicles  nf  recent  Algir.       Kino   rippl '-marked  Mind 

stones  are  generally  found  very  near  to  the  Fucoids,  and  in  two  in- 
stances tinprebhious  of  rain-drops. 

Tin-  most  interesting  fossils  in  our  section  arc  the  numerous  groups 
of  erect   trees  stttint«*d  .ii   -.»  nmny  diflVn-nl    Icv.'Ik,  which  1  -hal!  tnvw 

briefly  notice,  purposing  to  *eml  to  the  Society  more  deUiiled  de- 
scriptions at  a  futorc  r i : i ) ( - ,  havfatf  iritll  that  view  taken  an  accurate 
(lrnwing  of  almost  e\er\  io(li\idunl  tree. 
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9tVtO~g  from  the  base  of  the  * ■» -lion,  the  first  erect  trie  is  met 
with  in  :"  argillaceous  shale  No.  ft]    223  feet  above  tin-  mill- 

stone  grit.  It  w  n  fluted  BSgiDsras,  IS  Km  !u  •  m  diameter  and  3  feet 
high  ;  tlir  l*sc  uprvaiU  out  OTCC  the  tw-.-iu.l,  .-..ni  \ ...  50#  but  no 
root*  are  visible.      The  httariOT  of  III  idled  with  nrgillacerm* 

shale.     Sec  Fig.  5. 

b.  In  the  next  Ripttiof  bed  of  argillaceous  underclay.  two  upright 
stems  of  SJgUIarin?  occur  only  4  feet  apart;  tint-  i*  is  Incbai  and 
the  other  27  ittthai  >"  SMBMlUr  at  i  1  m •  I. in,  thi-ir  height  btffag  1  feat 
The  sUnns  arc  fluted  and  covered  with  a  hark  of  coal  tlinr-thiufh*  of 
an  inch  thick.  They  enlarge  considerably  a*  they  desceud,  but  no 
roots  are  visible.  We  hare  here  coucIumw  iiidruei  thai  |  Am  and 
gentle  ssibsidcnoo  of  the  coal-measures  was  in  progress  during  their 

iK-euniidalion  ;    the  tno-inch  eonl  No.  f*0,  *t  one  period  the  * 
which  the  first  tree  mv,  having  subsided  n  depth  of  eight  feet,  the 
shallow  water  was  filled  up  with  intid  until  it  reached  the  surface.  OD 
whieli  the  two  trees  in  the  uuderclay  No.  't'2  flourished. 

«  .  At  the  height  of  1-17  feci  abott  the  loM  tree*,  and  21  aliotc  tUir 
In.lJMii  Cow  Si-sun,  two  lsrg<>  sterns  of  fluti-d  Etigfllarfs  mtth  *  coaly 
l*nrk  half  an  inch  thick  occur;  their  length  is  .*>  feet  and  their  din- 

Kg.  6. 


81  HI 

meter  at  the  top  J 1  inches,  which  increases  rapidly  as  they  descend, 
but   no  truces  of  i  In-   -ii  ii,  Owing  Id  the  niift  carbonaceous 

*hale  which  underlies  them  hsvfctt  O.IIen  away  from  beneath. 
tt.    About  eight  feet  higher  in  the  MOttoOj  Strand  creel  Cabx 

from  4  to  s  bat  h  laogtli  and  \\  tofi  laches  ia  dkmeicTi  ooenz  b  the 

micaceous  sandstone  Na  **      They  do  not   present   any   trace*  of 
roots. 

e.  Erect  Calamitca,  varying  from  3  to  8  feet   in  height,  and  about 
h  incite*  in  diameter,  are  also  met  with  in  the  bed  of  tranacc* 
shale  No.  119,  being  1**1  feel  above  the  ■mdltflOfl  No.  H8,  last  imn- 
tioned.     No  roots  arc  obaaraM*. 


no 
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/.  The  next  met  tnm  d  I  C>\  feet  higher  ap,  in  the  sand- 

stone Mo.  163]  hew  «e  have  two  lam  Sated  EfijriHarae,  84  fa 

ID  dimeter  sod  5  fcel  in  height,  «tanding  only  eight  fret  apart :   tfa 
enlarge  rapidly  toward-  iom,  .wid  wrrr  probably  rooted  on 

mirfjuT  of  the  three-inch  cool  No.  161,  but  being  very  near  the  high- 
watcr  line  the  surf  has  washed  our  the  *oft,  argillaceous  shale  No 
from  under  the  stems,  and  obliterated  nil  traces  of  root*. 

Wc  now  arrive  at  a  group  of  »trntn,  the  klPUM  .hove 

I  he  pn-ri  ci'iliiiglv  rich  :f»  upright  tree,  nil  <i:uidiug  ui  view 

together  *t  u  diatincl  Eewi  within  ■  vcitioa]  height  of  52  feet 

y.  The  first  in  the  series  arc  three  large  trunks  in  the  shale  No.  1 7o, 
apparently  30  inches  in  diameter;  thi  |  IN  -itiiaied  too  high  up  in 
the  cliff  to  he  examined  propoty  ;   they  all  bulge  out  as  they  descend. 


ud  Mm)  to  terminate  downwards  in  the  argillaceous  shale  above  the 
coal  No.  172. 

A.  Some  of  the  tree*  in  the  bed.<  Not.  169  and  !>.'*  hnvebcrn  already 

<li  -.ril.i.l    in  (In    Join  iihI  df  the  Stwiet^  *  ;    but  Since  that    dr-n    ptiOO 

was  written,  owing  to  the  nnnxtant  wanting  ttf  the  cliff*,  several  new 
i  mi  have  been  exposed,  particularly  a  fine  Sated  Sigilhuin,  18  inches 
in  diameter  (seen  in  tig.  7),  with  strong  roots  peuetratiug  down 
ward*  at  an  ah-I*   of  IV'.  and   piercing  through   the  threc-uu  I.  ! 

fil   i-iiftl  :nnl   thnle   \\»     I  S?. 

i'  and  A-.   In  the  arenaceous  whale  No.  1  83,  several  small  fcigillnrirc 
are  found  nt  two  distinct  levels,  some  hein^  rooted  about  the  middle 

■  •(' the  bed  und  others  near  the  lop.  Tlic\  h;i\r  8t!gniaiifl  IDOtl  Ifltfa 
rootlets,  which,  as  before  mentioned,  Havc  already  been  described  in 
this  Journal  f. 

/.   Two  small  Sigillariw  occur  in  bed  No.  1H"» :   Stigmaria  roots  arc 
wen  near  them,  but  not  in  actual  contact 

m.  The  shale  roof  No.  1H9  of  the  Main  Coal  has  furnished  a  great 
QOnbOf  of  upright  trees  with  bag  spreading  mots  and  rootlets,  wl 
it  is  not.  necessary  to  enumerate  here,  three  of  the  most  interesting 
bavin-  been  described  at  length  h  the  Journal,  viz.  a  Uepidoden- 
dron  J  with  Stigmaria-like  root*,  and  two  curious  specimen*  of  Sijpri'/- 
Ittnet  til  tertian*  J.  I  may  observe  that  Sigillaris?  appear  to  lie  the 
most  com  num.  but   I   have  never  seen  any  larger  than  14  inches  in 

•  Vo).  ii.  p.  393.  i  «W.  X  Vol.  iv.  p.  4fi.  f  Vol  y.  j>.  354. 
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n.  A  Ions  inter**!  now  follows  without  bh  mti  tree*,  the  next 
in  onlei  I" '"?  Calinitit  withool  roots  in  the  sandstoue  No.  299, 
win.  feel  abote  tlie  Main  Conl  No.  188. 

Bb  feel  only  ebon  '  "    nd  teeu  la«t  eteiili<Mift\  a  fim  erect 

liri;»  occurs,  )>am»1  upon  tin-  Mirfaee  of  the  argilhuvnu*  ifarfi 
No.  302,  and  CfltteAdbg  ten  feet  upwards  into  the  superincumbent 
beds.     At  the  height  of  three  feet  from  the  base  it  is  bent  ore* 

nearly  into  a  horiftouUl   position,  the   length  of  the  inclined  portion 

Fig-*. 

In  nig  two  fret ;  it  then  resume*  it*  upright  portion,  which  it  main- 
tains to  the  top,  temmating  under  the  muted  coal  ami  thelt  N<>.  800. 
*Hie  diameter  at  the  top  is  IS  im  b  .  ttd  nt  one  fool  from  the  > 
'J  I  inches.  U  i*  furrnwed  throughout  the  whole  length,  but  lenf- 
Hcmra  are  visible  "uh  in  the  upper  pnrtioiL  Two  large  root*  pro- 
ceed from  the  but.  but  no  rootlets  or  resemblance  to  Stigmaria  can 
lie  farad. 

Prostrate  plants  ami  Stiguiaria.*  are  found  in  some  of  the  hcdi  ubnvr 
the  shale  No.  302,  II  Ugh  up  ox  the  ton  of  the  wind  stone  No.  .'i  III;  but 
above  this  MKldetcnS  not  The  trace  of  a  plant  of  any  description  can 
be  found  until  wc  arrive  at  tlic  argillaceous  *hale  \...  Ml,  21  7  feci 
above  the  last  upright  tree.  This  shale  No.  344  is  the  commence- 
D  nt  of  a  series  of  beds  exceedingly  rich  in  both  prostrate  plants  and 
erect  trws,  which  terminate  only  with  the  highest  bed  in  our  eccdon 
iif  rninberry  Head.  I  haw  endeavoured  to  show  tin-  position  of  nil 
tin-  upright  trees  at  one  view  in  the  annexed  sketch  (Fig.  9).  the  lower 
portion  being  visible  in  the  south-eastern  face  of  the  cliff,  and  the 


upper  round  flip  angle  of  the  headland,  whore  the  coast-line  RBU 
Dearly  in  the  direction  or'  the  strike  of  the  strata:  this  will  explain 
why  the  beds  dip  so  rapidly  in  one  part,  and  appear  nearly  horizontal 
in  the  Other  part  of  the  sketch. 
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t>.  l-'inir  fort  and  a  half  below  At  surface  of  the  little  No.34  S.  thrrc 
are  u  large  Lopidodtfodroa  and  several  Calamitc*.  TbeLcpidodmr 
dron,  which  u  the  highest  tm  in  LbC  cliff,  as  shown  m  the  sketch,  is 
9  fe*i  :i>  hffjglhtj  iu  diameter  at  the  top  being  - 1,  and  at  the  hmc  36 
inches.  It  I*  eOTmd  with  a  rough  m'*I_\  hurl;  of  coal  !  ineli  lU 
The  trunk  U  tilled  up  with  Alternating  bed*  of  shale  ruid  sandstone 
with  several  linn  Uyrrs  of  ironstone.  1  could  only  truce  one  piece 
of  root  2  feet  in  length,  which  externally  was  marked  m  the  same 
scaly  manner  as  the  stem,  being  tilled  up  with  soft  shale  OOBlMfl 
small  egg-*hii|jed  nodules  -  if  ironstone.  The  Catamites,  which  ilo  not 
exceed  2  inches  in  diameter,  linve  long  fibrous  roots  niimiug  nearly 
perpeudicuhirU    ilownwnnN. 

tf.  I  counted  tou  small  upright  Catamites  and  Sigittarioc  in  the  iseit 
superior  bed  No.  345,  based  upon  the  surface  of  the  shale  Xo.  311. 
into  which  their  long  fibrous  n>ot-*  penetrated  from  iNt  feet 

downwards.  Two  M  thflfC  Sigillarin*  f  are  about  9  inches  in  dinu>e- 
tcr  ,  they  are  filled  with  soft  friable  »hnlc,  ami  Imveeentral  columns  or 
piths  \\  inch  in  dimeter.  coni|ni:ed  ■  «l"  pitN  bright  coal  arranged  in 
(bin  horizontal  lamina?.  There  is  also  the  stem  of  a  fluted  Sigillaria 
in  the  nine  bed  of  larger  size  near  high-water  mark,  but  only  a  mil 

[KJiliiui  CSO  yet  be  seen. 

r.   Twenty-three  feet  higher  up,  in  the  arenaceous  shale  No 
there  nrc  three  Urge  erect   trees  whose  long  Stigmaria  roots  spread 
over  the  flat  surface  of  the  Cranberry  Head  bottom  seam.     One  is  a 
I^pidodeudrun,  the  two  other*  are  Sigillaria:.     They  are  all  about  .7 
inches  in  diameter,  but  of  different  lengths. 

v.  In  the  same  arenaceous  shale  No.  35."*,  hut  four  feet  above  tin- 
coal,  there  are  two  more  tn  .  ic.ut  the  .name  size  as  the  last, 
which  are  apparently  Lepiilodendrn.  Long  rootlets  run  la  •TejJ  di- 
rection from  their  Stigniunu  like  roots.      These  nre  the   last  upright 

trees  in  our  section,  making  in  all  eighteen  forests,  each  on  a  di*t  i 
lerel  and  consequently  of  different  ages,  within  u  vertical  range    >t 

16'K)  feet,  the  lir>t  being  ".'^l>  feet  above  the  uulhtoue  grit,  and  the 
Inst  40  feet  below  the  highest  bed  nt  Cranberry  Head. 

The  animal  remains,  as  will  be  observed  bv  reference  to  the  sec- 
tion, are  chiefly  found  in  the  bituminous  shales  and  limestones  i    1 1 

theie  beds  they  arc  very  plentiful,  but  apparently  limited  t*#  fei\ 
MflttH  Ud  vpeCMii  1  have  only  been  able  in  recognise  the  fullnw 
ing  *  :— Moriwla  (2  sp.),  Spirorbis,  Unio,  Mirroconc&us  earbona- 
rii/4,  Cyprii  (2lp.)i  anil  the  scale*,  ti-cth,  \c.  of  Hotoptj/ckiu*,  Mb- 
galichthy»i  Puttrmxwu*,  .Imblt/jitm/x  joid  0'ijrofrjiis,  which  sWB  tm 
abundant,  together  with  vast  BOlD-ben  of  ooprolites.      The  Vnic  and 

Mirroctmchu*  are  found  alone;  the  first  in  the  afaty  sandal 

1 96,  and  the  latter  in  the  thin  limestone  No.  92.     TTic  Modioli  and 


•  [  nmde  tip  M-purscr*  ptirrrU  of  tin*  ihell*  and  irhtlm.lid  ».  intending  tci  imrl 
one  to  Mr.  Conrad  of  Philadelphia,  and  the  other  to  Prof.  Agassis  of  Cambridge, 
U.S.,  hut  by  mlitak*  tlic  ihHU  w»tt  sent  to  Prof.  A|?umU  and  tho  tchtleyulllc*  to 
Mr.  Conrad.  This  has  since  bmi  mm-dinl,  uutl  I  l.t.pi1  "••  to  bo  favoured  with 
ttio  remarks  of  those  eminent  pal a*o otologists  on  the  Sydney  fossils. 


ttlor  av  lOOKin  ikon  our.  i:w 

Cypridt*  are  found  with  the  remains  of  HotaptyehtHM  and  Pahroni*- 
ens  in  the  Utarinm  shales. 

Ob  comparing  our  section  with  that  of  tin-  Bay  of  Fuudy  coal 
u.eaMircs,  AltUn^h  ibe  analog  b  Kb  nan  rOsjwcts  ven  striking, 
there  i»  this  remarkable  difference,  that,  whilst  IM  have  the  remains 
of  aome  decidedly  Bait-water  fish  and  fucoids  at  various  levels  in  a 
section  embracing  a  depth  of  lMil)  fret  ordv,  "  not  a  trice  of  ftn  wb* 
otenc?  of  a  marine  character"  *  has  hern  t'nind  In  the  Bay  of  raid] 
section,  through  n  vertical  raupe  of  1  1,570  feet. 

JJUwQffh  »li*'  greal  matt  of  evidence  afforded  hi  Lhil  Motion  is  on 
ilic  side  of  thou  zoolontvwfao  i  that  torn  btidi  won  formed 

ffotn  trees  or  plant-  1 1  loll  pen  upon  the  spot  whin  the  ood 

el  we  certainly  hart  OOC  distinct  example  of  a  thin  wain 
(No  27)  formed  from  drifted  materia]*  i l.j .*>- ii ■-.!  in  *uj  shalLow 
water. 

In  conclusion,  I  may  remark,  that  many  interesting:  |iliHiHOlh(MH 
tiavr  necessarily  been  UDOOtitil  il  in  this  brief  sketch  flftlM   loWST  por- 
nf  tin    prodttedft  oool-mcaaurcB  of  Sidney,  which  I  ehnll  en- 
deavour to  describe  in  a  future  communication. 


3.   On  ike  Occurrence  *>f  l'r»i  fur  t  m  fiVm  Ore  in  /ae  Eocene  Forma- 
tiomt  of  II.iMpfitiini:.       Ily  Ai.rRtn  Tvi.or.  Esq.,  F.G.S. 

»Thc  presence  of  large  ferruginous  Scptnria.  containing  carbonised 
wood,  priiiiripallv  in  small  fragments,  was  notin-d  iu  the  lower  port 
of  the  Barton  clays,  between  Barton  Cliff  and  Muddiford.  bf  Mr. 
IVcMuirli  and  n.\srir'  about  two  jam  ago.  At  that  time  wt  *  1  > *  1  not 
proceed  west  of  Christeliureb  ;  and  1  was  unable  to  accompany  Mr. 
(within  i  at  siM?  tn  tin  el  iiT*  between  (  hri-u  hurch 

nnd  Poole,  when  Mr.  Piiastwkih  also  not  i  rex  I  the  very  ferruginous 
condition  of  these  larjcc  tabular  Septariaf. 

Bating  lattly  had  an  opportunity  of  paving  a  visit  to  Ilengistbury 
Uoadj  1  was  much  bttoceHcd  in  tuuling  that  these  bloobi  have  been 
found  to  contain  so  largo  n  percentage  of  iron  as  to  be  available  for 
economic  purposes.  As  productive  iron  ores  have  not  previously  been 
known  to  occur  in  the  English  terliiiries,  I  hme  thought  the  fact  of 

■  sufficient  blten -*t  en  In-  buil  before  the  tieologicnl  Society 
Mr.  Uolloway,  of  Chriatchurch,  who  has  undertaken  these  works, 
informs  me  that  the  occurrence  of  large  masses  containing  iron  in 
ifatu  dHbopponi  to  bam  boa  iHtootcftcl  b  the  njgn  of  riuuies  II., 
during  a  survey  of  the  adjoining  barbourof  Chri'-tchurrh.  The  king 
was  rrcmniueuded  to  establish  iron-works  here  for  the  ptllpOM  Of 
founding   cannon  ;    the  ore  wa»   to  hi*  obtained  fnnii   1 1 1<-  nhorc.  and 

the  charcoal  front  the  neighbouring  New  Forest;  this  si  heme,  how- 
ever.  was  not  carried  out.  Within  the  lo^t  three  J  Wl  Mr.  Ilnlloway 
sent  hpecimrns  to  South  Vales  for  examination.  Hll  lir-t  in .prcs- 
sion  of  the   ironmasters  wna   unfavourable ;   for  although,  from   (lie 

•   I'ii  \.i.i  .  m,  Quart.  Jnurn.  Cool.  Soc-  vol.  ii.  p.  170. 

t  Quarterly  Journal  of  Hie  Geological  Society  vol.  v.  p.  i.'i. 
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I  ,i, t    the  iron,  tli.    Srpi.um  pn  -  ..ted  ,-xr .-nullv  n  WjAlv  tVr- 

rvKinouH  crust,  yet,  when  the  mut  was  broken,  the  grey  aiid I  earthy 
frftd  (1  *»  ordinary  connect  b  and  flintier, 

ihe  cooiunl  .K-.-uirrti.T..i'  fragnu  nt.ni  carbonised  wtod jw«gt*rl 
an  appearance  to  wW*  ,ll*>  "'  r''  l,ot  accustomed.  Mr.  IMhiway, 
h  ,.  '  l  ,  iufonnod  me  that  these  blocks  were  found  to  eoutaui  about 
lliin  (ll  and  thai,  moreorcr,  vegetable  matter  was  pre- 

t)  jpi||  quantity  to  facilitate  the  r<ductionof  tbeore.     M 

j       .     ■  aria  have  been  ihippcd   to  Ihi  iron  TOMI  in 

iili   Wain* ;  and    the   works    lm\e   »lrc:id_\    attained  ii'i- 

taitfv  to  Induce  the  proprietor  to  lay  down  more  than  a  mile  of 

_w<  -  aluag  l'"-  I KiM-  "i   i lie  cliffs  to  the  nncu'iil,  but  al- 

matVdeaei  '    !l  °<  Chrktchufieh. 

IV  lu-AtllAiid  of  Uengutburv  project*  umnedhldi  met  of  tbe 

the  linven,  and  rises  to  the  height  of  from  forty  to 

|A*(fet     rVotn  this  point  tin- din-  trend  In  a  north-westerly  dlrec- 

n  dually  decreasing  in  height.  A*  shown  by  Mr  l'rest- 

.  lift*  consist  of  the  Bartuu  foaailifrronfl  olajrt,  reposing 

upon  a  fee  ^'l'1  of  6m  light  coloured  sands.     The  Septaria  occur  in 

thrreor  four  bands  of  such  magnitude  and  regularity  thai  they  assume 

at  n  short  distance  the  appearance  of  OOQnri  tul     ii  :  a. 

i-iirroiieluiii  nt  of  the  sea  on  this  coast  has  Bradnallv  uinlrr- 
[■Joed  the  rliffs,  removing  the  clay*  and  lands,  ami  leaving  the  shore 
almost  entirely  cov tied  with  weathered  masses of  the  Septaria.  From 
their  si*?  anif  hardness  they  have  resisted  the  Transporting  power  of 
t|u-  waves,  and  extend  a  considerable  distance  into  the  sea,  forming 
hV  dangerous  reef  known  ns  Christchurch- ledge.  The  ouantta  .  i 
guch  blocks  of  ore  distributed  orei  the  beach  has  been  calculated  to 
amount  to  many  thonaand  tons.  This  tonus  the  only  available  source 
ufthe  material,  for  although  theolars  containing  theae  bauds  of  irou- 
Hiime  utretcb  sunn-  distance  inland,  yet  they  ootdd  &c4  be  profitably 
worked. 

The  works  are  of  too  recent  un  origin  to  determine  exactly  the  value 
of  ihia  discover)  ;  bnl  the  cinsuauiCanofl  of  the  truumaaten  ad  Boulh 
Wale*  continuing,  after  the  evpericnee  of  last  season,  to  impnrt  this 
ore,  proves  that  d  realK   \w-  « -  ■•  ■  loiiMilerable  commercial  value. 


Novufsn  21,  1849. 

<  falta  Mycr,  Esq.,  was  elected  n  Fellow  of  the  Society. 
The  following  ,  uino. indentions  were  read: — 

I.    On  A  ('ttttiiuj   -a   rhr    Uttifirnif  tttfar  III  l  KINf.HAM. 

By  William  Stowi:.  Esq. 

Coiiinuiuioatad  in  a  letter  m  the  Very  Rcrtreiid  ibc  Do»n  of  Wevtminitc*.] 

I   ii  a vr.  great  pleasure  in  sending  ymi  wuih-  piirtieulan  re! -.lire  to  tbe 

boulders  In  our  railway  cutting,  to  which  yon  directed 

Inst   jii.tniiiii      Many  of  those  you  saw  hav<    been  broken  up  and 
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traiiKported  aa  ballaat,  bu|  some  nrc  lying  abont,  and  a  IVw  n 

rit  i«.      I  hm  BUOniMd   all  ui*  them,  mid  fhul  they  art  ■fffllffttfll 

of  that  variety  of  oolite  which  bai  bom  named  Buckingham  or  nral 

Marble.     Many  of  tboo  hvtoHowIbIi  ftxccmll]  uid  blubli  vilhin, 

ovCn*  probably  ton  diffsftnea  in  •  ddauoaof  fa  nun 

which  has  coloured  tliera.     The  largest  I  ha*.  m  akral 

I,  *ery  angular,  being  hut  little  round. -i  .   v.1,.1.    tfafl  Httialler 

,   i'i  Inches  bj  20,  whose  corners  had  In.  n  modified  and  whose 

3  had  been  smoothed,  were  covered  with  scratches  aud  grooves. 

Srctf,,,,  t,f  Jiaittcuy  OuttlJIff  at   BucAinffh't/rt . 


i  a 

I.    Ocfcmroa  fmri,  *Uh    UmlAm  i4 

taavblr,  and  vUk  Ur7(4up«r.  IWnunil**. 

a  Grey  grand. 


Dark    clay,    with    IlcUmntks  ami    ralM 
fmgnamt  •  nf  rblk. 
«.  Experimental  afcaft. 
A.  <Jffv  aunt  and  fmv*1. 


y 


The  cutting  (see  fig.)  is  nbput  fifty  feet  deep,  and  t  In*  boulders  are 
sprinkled  among  gravel,  sand,  and  clay .  about  ten  or  twelve  feet  below 
the  fUrfnOB  .  and  are  not  found  lower  down  HDMBg  the  earlier  deposits 
of  mrmller  pebble*,  which  inii*t  him*  cttwu  from  m  i/nortrrt,  judging 

from  t In-  itiH'tv  of  rock*  they  contain.     Out  of  the  latter  I  picked 
ill  I  itent  you  a  day  or  two  ago— possibly  a 

portion  of  my  old  friend  the  Cctiowiurinu,  whose  tail-bone  I  sent  you 
sotdc  year*  ago,  and  which  you  reported  to  the  Society  at  the  time* 
I  found  one  boulder  <ndy  with  perforation*  ;   whether  tin-  work  of 
Fholadrs,  or  the  imprvsiion  of  shell.1*  or  wood,  you  will  determine 
from  the  nadmcfl  I  md  you,  taken  from  one  ot  i!  t  blocks, 

and  lying  nearer  the  nurfacc  than  any  other. 
The  ■  rantrj  nound  ban  ii  wtj   [dating]  learcalytwa  field* 

Ii::m     |  I  ret   nr  inclination,  uul   the    lull*  are  Capped  with 

gravel,  which  makes  it  difficult  to  trace  the  stratification.  The  con 
tortious  of  the  /ravel  beds  art?  very  curious,  being  in  sonic  place* 
almost  vertical,  ami  in  Othl  r-  twitted  like  thy  letter  S.  according  as 
•in  bad  ii  cul  into  oUiqadj  or  tnuis\er<elv.  The  grrovet  has  been 
penetrated  to  the  depth  of  eighty  feet  near  the  pit  you  saw  at  Fosoot, 
ui  search  of  water,  but  without 

Looking  at  the  liotiM.-r*  ►•till  in  $i/»».  I  tried  to  make  out  from  the 
trratchi'A  from  what  direction  they  had  oniic,  bur  QOnld  DOl   Ml 
i  that  [mint. 


.  On  the  Secondary  District  of  Portugal  which  H$»m  tht  North 
oftheTKr.'v*,      By  DaXHL  BSAftFS,   bq  .   F.G.S, 

(irnrrnl  Sketch  of  Portugal. — So  little  is  known  ol  lie  <jeology  of 

Portugal  that  it  ni  Tcvting  to  give  a  genera)  nk<  n  h  of  that 

couutry  before  Himild'aiy,  to  the  details  of  the  district  which    i«  to 
*   Proceeding*  of  the  Gtulogicil  i     \PQ 

I     I 
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form  the  subject  of  tho  following  paper I   ttft  lias  bean  Amu   Dp 

from  my  own  oh  n  variety  of  source*  mentioned 

ir  places, 

'       itncncing  at  the  north  with  the  S[wni.*!i  ■  of  (iiilliri.i, 

wfcSdj  has  l»ecn  described  .»"!  rOQghrj  mppM  bf  Schulr\  two- 
third<  of  the  surface  nf  (tnllirin  nre  formed  of  granite,  jrnrisa.  mica- 
schist,  and  ot!  Jfi  e  rocks,  which  eoter  nearly  nil  the  SfBtCtn 

■nd  middle  portion!  of  the  province :  the  OHtcn  ndi  is  principally 
foniii'd  of  Ittta,  graunackr,  \c,  classed  by  Bahub  as  Transition 
liocJf/,  among  which  wo  mav  expect  future  obsarTOW  to  lid  thl 
Silurian  aud  Devonian  formation*.  The  strike  of  tin?  slate*  varies. 
but  its  nicnii  appears  to  he  nbout  X.N.W.  There  are  some  small 
patches  of  secondary  red  sandstones  and  marls  scattered  over  the 
province,  of  which  the  age  has  not  hern  ascertnuiril  ,  he-re  and  tl  «  H 
a  small  tertiary  deposit  occur*:  nd  the  bottoms  of  ninny  of  the 
valleys  are  filled  up  with  thick  deposits  of  gravel. 

Passing  southward  into  Portugal,  we  find  the  same  foriimtiiiim 
DOBtinueri  in  nrarh  the  muiic  direction:  the  greater  part  of  the  pro- 
■  of  Minhotiii'l  tin-  waat<rn  tide  ofTraaoaMontvseoiwistpnnci- 
1'illv  of  crystalline  rocks;  hut  the  rest  of  Trax  os  Monte*  is  mo-' I. 
(brined  of  datea,  which  are  continuous  with  the  »ame  rocks  lying  on 
the  east  of  (tallicia. 

With  occasional  interruptions  of  slates  aud  other  rocks,  some  of 

which  mar  perhaps  be  of  more  modern  dote,  the  crystalline  rock*  are 

bned   UWaTOa  the  S.  oi  S.S.E..  in  a  band  furty  or   lift\    mile* 

wide,  through  the  whole  rxtent  of  I'ortiignl,  from  the   province  of 

Miuho  to  tin.    bttolOJ  of  lh«    <iii;nli;ui.i    ■  >  '!■  ■ilni'j    m  tin  ir   range  the 

Srcnt  mountairtou*  district  of  the  Serra  de  Ktrtrella :  in  tfUStiOBBM 
ie  granite*.  &c.  gradually  dope  aVaf  (tan  the  Atlantic  and  approach 
flu-  Bpuiall  frontier,  vmi  m  slate*  on  their  eastern  flunk  slope 
down  into  Spam.  The  wild  country  OOODpU  bl  tti  BfJttliBIW 
rooks  ofiera  NV  attractions  to  traveller*,  and  I  cau  meet  with  no 
EdAu  nation  about  it  beyond  a  few  notices  EQ  the  Appendix  to  Link's 

Travels +.    Tbabigblj  cultivated  district  of  the  i  ran  Dowo,  vvineh 

IDppUM  all  the  fin  has  been  de?.cnhrd  hy  l»r    Krhello  tie 

('lnnllio^  ;  it  i-  It  mini  of  >lnu-j  hk-,  BOpnoeed  bv  that  author  to 
belong  to  the  Silurian  System,  which  itlfte  W    X  U*    and  are  nearly 

MUfiHuded  by  granitic  mountains. 

OB   tin.'   western  side   nf   Spanish    Kstremadunt   we   find  the   con- 
tiiuiaiii'M  of Um  crrstallxDc  an  slatj  rocks  which  strike aboul  N.w. 

and  nre  partially  concealed  by  the  tertiary  deposit*  of  the   liM-in  of 

tin-  Upper  (faadianaSi 

The  great  granitic  hand  above-mentioned  i*  flanked  on  its  western 

♦  Description  Geoenottlca  del  Uelno  Ac  Golicm  por  Don  Giullienno  Selm!/ 
Madrid  i- 
t  Gsolaajbcha  and  min^rninginrhf  Itemi  rlmnnin  auf  *\ntrt  Relse  durch  da* 

tesonden  Portugal,  Ton  F.  Link,  1801. 
J  ConsSdcflKOtt  Grrac*  »uIjic  a  Onntiluiciw  ticologic*  do  Alto  Donm,  por  tOti 

deCmaUia    Pom,  1840. 

$  An  count  atul  map  <tf  tin*  ilUiriet  lisve  lieen  published  by  Le  Play. 

Aunalcs  do*  Uhut,  3«1  acrirn,  vol.  vi.  1H3I. 
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aide,  by  Turioua  slaty  and  lwHflt<T>  rocks.      I  hares  dm  'bed 

to  this  Society  n  nortuu  of  them:*,  which  beginning  on  toe  north  at 
incihIc,  line  the  const  as  far  as  the  Vooga,  with  the  exception  i>f 
a  linn  of  crystalline  r<>rk«,  <if  which  the  granite  ol"  OpOTtO  i»  the 
central  axis.  Near  Vnllongo  a  Led  of  anthracite  coal  underlie* 
I.iam  r  Silurian  fclates,  which  form  part  of  Una  scrip*.  From  ihe 
DOOtll  of  the  Vou|ra  the  tchists  run  S.K.,  ke<  piujr  ihi  the  north 
Of  tlul  river:  they  then  turn  southward,  nml  after  running  along  the 
Si .  i  ni  de  Bushco.  pnntf  iiImuii  \\>w  mile-  to  the  Mil  of  Conn  bra,  and 
continue  nlonp  the  little  liver  Done*,  nnd  then  down   tho  lower  part 

of  the  Ztserc  to  the  Tagus  new  Ahranics.     The  district  which  Be 

hctwrni  tbeiehiitsjaat  mentioned  md  the  Atlanta-,  boafidtd  era  the 

south  by  the  Tagus,  and  covered  for  the  most  part  with  secondary 

deposits,  form*  the  subject  of  this  memoir;   but  befon 

its  description*  I  will  OBCTJ  tli  -  iliort  summary  through  the  South  of 

Portugal. 

Proceeding  suuthwaitl  from  AhranicH,  we  descend  into  tin*  great 

tertiary  Imimii,  through  whieh  the  Tagua  and  the  Smlo  rnul    ilu- 
this  tortwry  nrea  cover*  between  2000  and  30U0  square  mile*,  And  t* 

only  interrupted  by  the  ridge  of  secondary  rock-  extending  from 

St.  I   her  In  t'ape  Ktpiehcl.      Near  the  MM  the  tertiary  depQfKI  BTI 
all  of  marine  origin,  and  the  nm.M  important  part  of  the  scries,  called 
in  mv former  paperf  the  Almada  Aesfei  has: been  nhown  by  Mr.  Jan 
Smith*  to  be  of  the  mioccne  period.     The  Ahnada  beds  evtend  up 
thr  Tagus  to  VcrdeQis;  about  fifteen  mile*  higher  up  the  river,  the 
hill*  on  the  north  hank  of  the  Tagus,  rising  to  n  height  of  perl 
200  feet,  consist  of  brown  marl  overlaid  by  *"ft  rubbh    lime*4o»C, 
eon tuiiiin^   CwSMUN  hmyi^-itlii.  Sou  ,  n  shell  ermmmn    to   the  In 
water  beds  H   the  000806  and  mincciie  periods.       I  traced   these  beds 

of  lacusti  in  limi  -tone  from  Oiltaxo  by  Snntnrcm  towards  G 

tin  v  are  not  found  near  the  mouth  of  tin-  Tnimv  and  arc  perhapa  the 

IfteiiMtrino  cuimnleiit     of  the  murine  Almndu  beds. 

A  little  abort  Villa  Franca  I  met  with  n  bed  rf  marl  about  fifty 
feet  above  the  present  level  of  the  Tnims  containing  the  common 
Lutraria  compressa,  and  in  the  man«li\  Hut  near  Villa  Nova  da 
Raxnhe  the  skbqs  sheH  and  a  noaTJ  wieti  of  Cardium  otuUt  both  of 
which  now  live  in  abundance  in  the  estuary  of  the  Tagus  near  [Jab 
so  that  it  is  trident  that  this  part  of  the  country  ha*  been  upheaved 
at  least  fifty  feel  within  I  oomparatirely  recent  period.    The  upper 

purl  of  the  tertian    basin  foiDM  A  great   nauahl    district,   wfalcll    will 

probably  nteva  to  consist  of  lacustrine  or  fluvintilc  deposiu  of  ft 
modem  date. 

On  the  north  side  of  Lisbou  a  great  area  is  coveted  with  hnsalt, 
which  separates  the  secondary   from  the   tertiary   formations.      I 


•  Quarterly  Juurnat  nf  lbs  OSOlOgloa]  .Soririj .  vnl.  t.  p.  M2. 

i  On  tin  OaolOQ  »i  llM  Nt'it:!il«>MiJioy(j  of  Linton.     Trans  of  Ci.-ol    Soe.  ?i»l 

teriat,  ?ol.  vi.  p  107. 

;  On  the  Aye  of  the  Tortiory  flcdi  of  the  Tagus.     Quart    Journ.  Or  il.  Soc. 
vol.  tii.p.  *10. 
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line  of  demarcation  between  these  two  great  sy  sterna  is  a*  strongly 

marked  in  Portugal  a?  it  ■  n  our  own  country. 

Un  the  -  'I'll  i  1  the  tcrti.tr.  basin,  the  centre  ur'  the  province  of 
Alemtejo  id  covered  by  sciondnry  bed*,  prolmltly  older  than  tlm  CO 

be  1 1-      i  bed  Oil   'I"    north  of  the  Togus,  but  the  true  <igr  of  which 

Iul*  icea  determined  i  these  or  ■  bounded  mi  ilie  south  by  tin- 

lofty    chain   Of  hills    called    tlie    Serrn   ile    M<-i!ichi(|iic   .\inl  St  iru    fa 

Caklfiriio.  which  separate  Alemtejo  from  Algarvc,  ami  "huh  consist 

of  schists  tuiii  sUtcs,  with  lli«-  c\ii|i(ioii  of  KffSUtl  rti  ttlfl  Cubeea  ilr 
M oittOS        Dr.  Welwit*eh  ha-  imI'm- I  im-'hiif  "ehists  also  occur 

along  the  const  of  Alemtejo  from  (-'ope  Scnliio  to  Sines,  '»'i(l  that  the 
Cape  of  Silica  is  formed  of  Bjeoft . 

On  the  south  of  tin  clmiu  of  M:>ncliii]iie  and  (■aldcirin  lies  the 
little    kingdom    of  Algarre,   which    ha*  MSB    carefully    surrey  ed    by 

M.  Bonnet,  from  whom  we  may  hope  to  receive  n  jjcolopcnl  descrip- 
tion of  it;  that  MBllnWIII  told  me  that  a  buml  Of  Mfwnikiy  rocks 
lies  on  tin-  south  tUnk  of  tin-  lOU itflK  chain,  winch  \s  ajnim  overlaid 
along  the  south  coast  bv   tertiary   ihon-itv      OouSdanfli    <nii  bursts 

»  of  trap  MET  Oopa  St.  Vincent  are  mentioned  by  UBK. 
Thu*  it  appears  tlnit  I  lure  are  two  district*  of  Hvundary  and  ter- 
tiary rocks  in  Portugal;  the  southern  ut  which consist*,  of  the  narrow 
•trip  of  Algarvc;  tie.-  oiler  OUBBMOOJu  on  tin  north  aide  of  the 
.rro  mountains catenda  up  to  '!"■  Vonga,  fbllliJaa  a  narrow  triangle 
Of  winch  the  bait  ut  the  I0utb  is  about  forty  miles  long,  and  the 
height  from  north  to  smith  is  about  200  miles;  the  n'condnry  rocks 
of  Dda  latter  area  are  divided  into  two  parts  by  the  tertiary  basin  of 
1 1  u-  IWn  iii.i)  Bado.  It  is  the  northern  division  of  this  secondary 
district,  via.  tluit  which  lies  10  the  north  of  tlie  Tagus  (nee  i\%.  1). 
which  I  now  propose  ti>  describe. 

Tfcttsttboftt  ttna paper  I  shall  eminence  with  the  upper  IbrniatiouH, 
and  describe  them  in  descending  order  under  the  fidluwhii;  hemls: — 
Ilippurite  limestone,  equivalent  to  out  chalk. 

Subcrctaceous  series. 

Jurassic  m 

Sandstones  of  undetermined  age. 

With  the  exception  of  certain  deposits  of  sandstone  lost  mentioned, 
no  secondary  rock-  older  than  the  lias  ban  bra  BOD  i»'  l*".'tugal 
north  of  the  Tagu.s;  DM  have  any  trace*  of  the  carboniferous  scries 
been  met  with  in  any  part  of  Portugal. 


Ilippurite  Limestone  ,  equivalent  to  the  Chalk  of  the  'North  of 
&9JH0M 

Tin*  dctsci  iptiou  of  lids  fonnation  will  be  found  In  rdj  papa  on  the 

*  Qcaloffff  of  the  \i  i/hhourhootl  of  Lisbon,*  p.  1  1  *i  ;  and  ns  thi-  nick 

does  ooi  ooau  bo  the  north  of  the  dutrid  described  in  that  memoir. 

■    lit  tic  to  ftdil  to  the  account  there  gsTBO  Of  it. 

The  hippurite  limestone  U  the  uppermost  of  the  secondary  de- 

poiit*.  mid  near  Lisbon  «  usually   overlaid   by    basalt,  which  bunts 

out  in  great  quantities  in  that  neighbourhood  in  the  interval  between 
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the  ili-prn.iti.iii  of  thr  wmnrlary  and  tertiary  formations,  ami  uhkh 
a  large  tract  round  Li- 
Tiinv  arc  Bum  lepuete  patches  of  the  bippnrite  limestone;  one 

mJc  of  Lislwu  and  extends  a  few  mil 
the  river  to  BeU-m  ;  this  mum  of  limcatonr  hat   been  thrown  into  a 
saddle,  of  which  tin'  es£|  runt*  down  the  of  Alcantara,  just 

outside  the  city,  with  a  direction  of  about  N.  80  \v\.  ou<  .-..ii  -<leof 
irhkhthi  p  aval   from  t  he  axis  at  angles  of  .V  to  IU*;  the 

liiiM-stono  of  many  of  the  bod*  in  chattered  torn  remarkable  degree. 
and  Intersected  by  fissures  which  run  in  a  di 

main  to  tbc  lino  of  the  valley,  hut  are  waved  and  irregular.  Several 
of  these  arc  sometimes  Been  in  the  thickness  of  a  foot,  arhile  i ■ihcra 
are  two  or  three  feet  apart.  There  are  also  three  line*  on  which  tho 
bed*   have  hern  u  neon  fori  ruddy  deposited  upon  those  Udow,  and  tlie 

fissures  ju^r  iiK'iriiiiied  CMMiiui  i Ii'ive  the  lonrcrt  of  thr«ir  ninl  i 

at  tlie  upper  one  :  yel  notwithstanding  their  unconformable  depo- 
sition, the  same  ppockl  of  shell*  are  found  through  all  the  beds. 
Therefore  the  disturbing;  force*  must  hav*  noted   aorinnj   ilie  flopp 

sition  of  the  formation. 

The  quarries  OB  both  sides  of  thi-  rallej  furnish  au  mcxhanstihh 
supply  of  organic-  remains. 

Another  range  of  hippurite  limestone  extends  from   the  ihon  of 

<  ,i  i'iii  -  Bay  'uwunU  the  uurth-en^r  nr»rl\  to  l.tunv-,  mul   ,1  .n  |l"t^f 

out  along  the  coast  eastward  beyond  Pa»o  d'Aroos;  many  of  the 

i.!'  EnottOBC  lit  ODTOrod  with  detnehed  bojtco  of  basalt,  which 

is  Itself  frequently  capped  by  tertiary  beds:  and  between  Oairas  and 

Port  St.  Julian  tOO  limestone  is  dirertly  OOVOnd  by  a  large  patch  of 
tlu-  Alum. la  tertiary  IhttaotOJU  full  of  its  usual  foasik 

Thr  nmiairriiu  Inn-  I  f  hippurite  limestone  reaches  from  Mnntchuar 
and  1'ero  Piuheiro  to  the  liilla  immediately  south  of  Buccllns  in 
Nvliitli  u  good  flection  is  expoaed  in  the  ravine  U  ading  from  Tojal 
towards  micella*.     At  Peru  Pinbeiro  the  Uim  ■  s  been  largely 

quarried  and  organic  remain*  are  plentiful.  To  the  south-west  of 
tins  place  a  little  correction  i-  required  in  my  map  published  lit  our 
'  Transaction*,'  vol.  vi.  pi.  M  :  the  limestone  instead  of  stopping  at 
th<-  farm  of  i?1""'"  Granaea  should  be  continued  In  a  thin  tone  tm  in  I 
the  southern  edge  of  the  hntalt,  till  it  meets  the  sandstone  on  the 
north  of  A!-  irio. 

The  hippurite  limestone  is  laid  down  in  the  map  just  referred  to 
between  I  din  Franca  and  TrMOoao,  and  again  aa  extending  G 
Villa  franca  to  the  north-west  beyond  Alcnquer:  this  is  an  error  in 
each  ease,  into  which  I  was  led  by  the  great  resemblance  iu  the 
mineral  clmrn. ttO?  <■!'  the-.r  limestones  to  t twit  of  tin  hippurite  lime- 
stone, not  having  thi  ■;.  organii  remains;  sul 
evaminat.dii  has  ihon  that  the liimatonoi  iu  question  belong  to  the 

lower  part  of  (lie  slibcrctaccnua  Series,  Wider  n  I, ah  lirml  tSsj  will 
he  described  in  due  course. 

It  appears  therefore  that  the  hippurite  limestone  is  not    o  bi 

to  the  north  of  Bueellsm  ;  in-r  haw  I  xr-en  it  in  ai'u  anywhere  beyond 

the  neighbourhood  of  Lisbon ;  hut  it  is  probable  that  it  occurs  uenr 
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Seville,  a*  the  church  of  tho  Hoffpitftl  de  Sangre  Eb  tS»nt  city  U  bllBJ 
of  a  rose-coloured  marble  clo*elv  tfiai  mbling  that  of  Peru  l'inh.ir.., 
and  full  of  the  same  spcri  ,/rimtla  and  SphfrruIUes  as  are 

found  mi  Um  nfanu  MM  Lisbon. 

I  Imvr  only  to  mlil  a  li»t  of  the  organic  remain*  found  in  ting  for- 
mation. I iv  uliirli  it  will  be  BMC  that  nil  tin-  ipeetaB known  cUcwhrrv 
belong  to  the  rhnlk  or  grrensand.     Coupling  with  ilii-  tie  iWt  that 
the  hippurite  limestone  i*  fix  oppermoat  bed  of  the  secondary  |«i 
P  11  tugal,  we  cannot  hesitate  to  cIam  it  a*  tin-  cipimuVnt  of  thr 

chalk  ot'uortlurn  Kurope. 

It  is  remarkable  that  nlly-five  per  cent,  of  the  species  found  In  thu 
formation  are  new.  unit  torh-nu-  per  cent  hetui:  known  to  the.  north 
of  thr  tylBSM*.  It  il  il§0  worthy  of  notice  that  no  cephalopoda  DO 
brachiopode  hare  been  found  in  the  hippurite  limestone.  I  >i>  ill 
return  to  this  subject  before  concluding.  From  the  close  proximit* 
to  Lisbon  of  the  ipuirriu*  in  the  valley  of  Alcantara,  I  had  fur  D 
opportunities  of  collecting  fossils  from  this  thin  from  BQJ  of  lb 

tower farnwtfnflf  1   thr  following  tabic  U  therefore    nioiv   nenrl\    CQB» 

plete  than  any  of  the  succeeding  liata. 

Organic  Remains  of  thu  Htppurite  i&MfOM  Mflr  Offal. 


Aitrra?  tone  Ipld 

Echinus  mlilpnnnnah.  o.  a. 
Briuuf  scutifter.  n.  s. 
Area  Moutomani,  tfOrb. 
OLUipuuciiib,  ii.  ». 

Ptojyaiia.  D'Orb. 

Avicula  OusipooenaSl,  n.  a. 

Papnnu'..  bl>  ■• '  .  ii.  ». 

Boiaqrf,  W6YA. 

J'Urhigmi.n.  *. 

Doablierf,  D*6r&  *p. 

Cardinal  DOmujltlUn,  n. ». 

OlikijtouciiK!,  n.  ». 

<  fatal  conlaca,  n.  >. 

globoaa,  n.  a. 

Dioervj  Ko"»n,  a.  *- 

I  n  OluSpoaeuCtj  1. 1. 


Bi  igyn  j ■h.Mi.i,  £tm 
Isocardia  cretacea?,  rvo&jr. 

Ostnea  globow,  .SW\ 
Pact  on  inrumlans  n.  i. 

—  itfittocoatataaj  a»u!/. 
I'friui:  (rafUla.  n.  %, 
Pbolmlomvi  Llgcrlensia,  D'Ocb. 
Noiinmi  K«ctanjill,  n.  •. 

oobitia,  0w#? 

—  UlUiponcnab,  a.  a. 
Trlokiunu  glohnaiun,  n.  I. 

—  ovaturo,  n.  ». 
ojiliiiTulnc.  niigrbilrt,  £«m 
— ■  cylinilracea.  Dm  Mtutiw, 

Poniiaaa.  ttArthiat:. 

SftiiTihgfftil,  li'O'b. 

vcnlricota.  Lam, 


Lmotrt  bed*  of  the  fortmitiHii  at  FflJDfloH  Cltf  <"'"/  /'■»//<  Li.*tmn  I  I 

atom 


AiiMinii  convex*.  So**. 
Area  Moutoniaaa,  V'Qrb. 


Arlciui*  dcguitiil*.  ii.  ». 


howrtt  halt  of  thr  formation  near  Tturrllit*. 

l.ifilniMi  ['uf:iii;:ilii!n,  n,  I. 

hcretacrous  ffffaffi  inchntittQ  thr  \lr,}  8SohA|0M  Formation  ami 
thr  Etpiehei  Limestone  of  my  paper  of  1H3!>. 

The  hippurite  limestone  Nat*,  with  n  deceptive  appoaitaco of  COB- 
fnriuit^,  uj»on  fcrrugiuoua  aanda  belonging  to  ditFereut  jertiouaof  n 
very  extensive  aeries  of  beds,  which  are  here  considered  togcthrr, 
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since  it    ho»  not    bfM    ban!    practicable   to   hd1i.1I- ni      |hm   into 

separate  llinnntinn*.  ii«>i wil  h-tainlne,'  tin  lr  prtut  tbickueo*  and  . 
j)lr\ir\.     Tlu      in-  consbt  c«f  various  alternations  of  sands  or  sand- 
stones* with  HmwWOtt  .  and  appears  to  represent,  on  a  far  larger  scale 

of  development,    t!u-    bed*    whirl    in   Khi;I.iiiiI    lie    ln-tHiiii    ilic   cluJk 

mi  tin-  ooHtefl. 
Retching  from  tin*  Hay  of  Cases  cs  to  the  mouth  of  the  Vouga, 

nbcretneeous  rookl  line  tin-  BOiH  of  Portugal  for  about    I  H 

BlOe»,   eXCCpl   .it    tin-  sea-la  in  of   t'i  ■  <    mini    1UU   *i:d   i|,r 

point  of  Cope  Mondego.  The  breadth  of  country  coreml  by  thein 
varies  from  twenty  to  forty  miles.  Throughout  this  district  the 
continuity  Of  tin-  juhrretaceouA  beds  is  occisimially  interrupted; 
bring  broken  thTOngfa  In  llu  granite  of  Cintra  and  l>cds  raised  up  in 

contact  vrirh  that  rock,  by  several  great  chains  of  limestone  belonging 

to  the  oolitic  series,  upon  irUon  the  subcretaceous  U-d-  rot  uno.-n- 
formahly,  nnil  by  several  boil  outburst*  nf  trap.  Nevertheless  the 
subcretaceou*  rock-  probably  cover  more  than  nine-tenths  of  Che 

secondary  -li-Uul  on  tin-  north  ofthfl  Tagus. 

The  difficulty  of  subdividing  tin-  i^rcHt  series  nt 
rescmlibinec  of  the  different   hed«  ol   limestone,   and  from  tlu-  Mat 
trace*  "(  lirdiliiiL'  i>i  the  louse,  incoherent,  tin  amis.  Where 

then  lire  no  beds  of  liuie.sinne,  whole  district!  OOUlSt Of  gTttl  DU 

t»f  Nifld  and  grnvil,   in   w  Imli    it    i  -  difficult    t-»   find   thfl  din  ictlOJl  <>(   (he 

ili|i  or  to  trace  any  elenr  order  of  superposition  j  tin?  whole  almost 
resembling  ■  mass  of  diluvial  gravel.  Organic  remains  arc  very  rare 
m  the  sriJiiKl'ini  <.  hut  thi-y  are  uhumlnut  in  most  of  the  bed*  of 
UjDastaM  boloncing  to  ibis  saTios,  and  thej  ofltrdhTeicm-c*  K-*  meaua 

of  which  we  obtain  some  idea  of  the  relative  ntrr-  tit'  the  bodfl  wen  in 

distant  part*  of  the  district :  but  it  will  require  a  farther  examination 
of  the  COUntn  before  all  Ac  difficulties  connected  with  tint  forma 
can  be  »ob  id. 

The  bod*  of  limestone  ore  most  prevalent  between  fifteen  and  forty 
miles  north  und  wiM  of  Lisbon,  and  become  more  ami  more  rare 
IS  #0  proofed  northward  .  thi*  may  be  partly  due  to  differences  in 
the  age  of  the  beds,  but  is  probably  also  owing  to  irregularity  id 
the  deposition  of  the  limestones,  which  seem  to  be  local  deposit* 
intercalated  in  n  great  arenaceous  formation;  a*  the  Kentuhrfig 
KmtttTnti  in  Knglaud,  is  n  most  variable  and  uncertain  companion 
toaandstone4ofabn.it  the  bum  ape  ^  those  uinln  iton. 

In  travelling  southward  from  the  north  of  Portugal,  the  subcreta- 
eCOUS  beili an1  lir-T  -itii  Iwn  or  three  mile*  to  the  smith  of  the  VouM  ! 
tin  ir  northern  boundary  runs  from  NWV.  to  S.E.,  nearly  parallel  to 
tin  entir-e  of  that  river;  they  consist  of  coarse  incoherent  -ain.UtanN 
and  sands  with  little  trace  of  bedding,  and  close  h  resemble  the 
m]..  rtieial  gravel  with  whieh  that  part  i«t'  the  ennuttv 
The  low  plain!*  round  A  wire  arc  so  OOfDplctclr  COTCTCd  with  gr. 
that  the  northern  tdgfl  of  thf  Mads  i>  concealed  near  that  city,  hut 
at  Serdao  they  are  leeo  dipping  8  B.  5°,  and  l  ieoniormably 

<mi   .in   oldet    formation  of   red  sandstone   that  dip*    at    ihc    line    of 
junction  S.  .HO0,  nod  whieh  is  ileserihed  in  the  *e<piel. 
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Some  in*iimil»nuit  m>l  uenrly  horir«»nt»l  \»-,\-  ofKlOMtOtt   arc  aecn 

interM  rati  tied  with  cite  sand*  near  Mamarofta,  about  three  leagues 
from  Avciro  on  the  road  to  (\mnbrn;  in  these  were  found 

IV  la  hMuuiurn-iii..,    "v  *  ..in  LtifciUiueum,  B-  a. 

Exogym  arnica,  Smt. 

Thelini  moonm  flu-  north  of  Europe  in  tin-  upner  p&  Q 

sand,  thou  m  th.it  ili-  umeatoaci  of  Mamanna  nclong  to  tne  upper- 
most par-  m1.ht*!jm-i-(ih-  *-rric«,  IMow  tb<  linu  stonai  there  ia 
a  repetition  of  eoarae.  ferruginous  sands  ami  incoherent  ■iimUroiiea, 
all  of  which  taichl  be  eeail;.  <h  ■!  with  the  modem  gravel  but 
for  tin  g»ii  I  -V  the  foauKfaou  hedx  of  limestone, 
The  position  of  the  bedi  along  this  part  of  tha  Domttj  will  be 

aec-n  in  section  No.  I    (fig.  2),  drawn  from  A.TCCTO  lo  ('••iinhra. 

Ac  fcodu  N'^w,  four  league  N.W.  of  loimbra  on  the  Avnro 
road,  and  al.«o  at  Mealhnda,  three  league*  north  of  Coombfl  on  the 
Oporto  rood,  \mh\h  of  a  grey  argillaceous  lim i--ti.ni ,  nearly  horizontal, 

mxr    Kftl   helow  the  Muul.  <<!*  to     -  id  irri-ljirnm--  Ml  i'  I    .   tbcM  IJmtftfflMH 

contain  fmtul*  of  the  age  of  the  linn  whieh  will  In-  enumerated  in  their 
place  .  tha  limestone*  ire  of  do  pott  hrendih,  and  on  patina;  them 
we  find  again  the  same  ^ighliv  lerruginous  Bands,  occasionally  con- 
I  g  mii:i<  iiiMgnifieaut  oe<b*  of  h'lPCStonc,  whieh  cofltiDIM  to  the 
village  of  $arjeiito*fiiOr,   about   *ix   mih*    mirth    of  <'"iml.ru,    where 

several  this  lied*  of  limestone,  tery  full  of  shells  erop  out  with  a 
alight  dip  N.W..  resting  on  a  loose  wuidMinr 

The  specie*  found  nt  tins  •  |n»t  arc- the  following:  — 
Exogrra  conica,  5mp.  Ncrinra  Conirobrira,  n.  ». 

iVrtrii  »qqiootUt«a,  lam.  TjlufcLoma  otatum,  U.  ». 

PBcatttll  i                                              ^—  ajfttnWBi  a.  8. 
KattCB  bulimaidr*.  Uymerie  *?.  |iunctalum,  n.  >. 

Tin-  *|irrie*  in  this  lint  are  well-known  shells  of  the  trrern- 

siind,  and  the  firat-iuuned  two  mdea   of  Tyfo*toma  an    I'limiiiiui  in 

nil  the  upper  portions  of  the  Milinr'aeeous  beds  of  Portugal,  ami  are 
also  found  in  the  hippurite  limettone  "t  LUbOOj  ag  tluir  we  time 
safely  refer  this  linirstmie  to  the  upper  portion  of  the  subcretaoaOQI 

aerie-*,  notwithatanding  the  prcacncc  of  the  MffMaM  < ■p/rm/rira,  whieh 

iii  Germany  i*  found  in  the  Kiuiineridge  elny. 

Hdj  bed  of  liuu"*ti»ne  continue*  towards  the  S.W.,  and  was  Seen 
again  in  that  direetion  at  Snn  Fagundo,  where  I  coll' 

Tylostoma  ovatum,  a.  ■.,  Tvlostoma  Tmnil.r,  u.  v; 

-  -       ({loliotiilli,  Tl.  »., 

from  thence  it  i*  probabh  f'.ntnimd  ^uuliwurd  to  <'iuidri\n,  which 
ataiMU  on  a  LoriaooUl  btO  of  aimilar  limoatOBe,  cjuuming 

TiltMtoua  ovaiuin.  D<  •  .  T)[o»touiaTorrub'«r,  n.  u; 

at  both  these  two  place*  the  shell*  of  the  genus  ty/Mom  lit  K- 
ceaaivcly  ahundant. 

Both  at  Pnndeixa  and  Sarjento-m^r  thrhed  of  limestone  just  men- 


Ill 


nODGHDIMI  or  tiik  OMUMMUli  soi-ikty        N 


! 


n 


i 


I 


*  i 

1 1 


SI 


"J 


I 


a 


5 


« 


e 
2 

1 


ofimaij  inn 


M"K 


4JIM4J 


tyuvmon 


J7*W.— 


I*  19.  SHARPS  ON  TUK  SECONDARY    ROCKS  Of  KUVWAL,       Nfi 


- 


| 

S 

8 


c 

I 

■ 

I 


F((T\"    I 


s.»r„L,«Wb  ram 

lititrvf'mr  l>r.l« 


5 


Linimtonc,  with 


3 


4 


*o      1 

ii      b 

EC 


S 


f  DmUlw  Urn*. 

I  •    «ttb 


1  I.lllll  'I.. I  I 

J.im«.|.t||r 


-  ..,.1. 


(.onlliti. 


Sun.i. 


Ilippint'  tSOMrtOM 


ft 


UmC<»*. 


PS 


rianlt. 

TtiflW)  ruinrloninmir. 


rj  "Altaadtt 

lin;r.lnTn«.  ft*. 


N6  mocEEDixGB  or  the  okolouical  society.     [Noy.  91 1 

timed  n  -r-  on  red  marl  ami  ferruginous  wind*,  also  belonging  itppa- 
iv  t.i  the    uUretaeeous  series,  and  resting  unMoforaably  on  the 

i  in-luiir  i.|"  <  'oiiuhrn  Avm  i  ihed  tin  tin-;  on. 

At  Gondeboi  the  nhmtaoaoui  bed*  are  overlaid  by  an  crctenrite 
deposit  of  travertine,  whirh  is  spread  out  m  ii  nirulnr  patches  oter 
the  low  country  for  many  miles  round  tliat  town  ;  in  many  places 
ihe  travertine  is  twenty  "r  dmty  fed  QiielE  j  i'  ooarfsta  of.-* 

mixture  of  sand  and  lime  brought  down  I  iy  t  lit-  ulraiau  of  water  whit  h 

traverse  the  beds  of  sandstone  and  limestone  of  the  neighbouring  hills 
and  break  nut  in  pOWOfftd  BJ)  B,  the  sand  firing  r< 

down  by  tin-  stream*   uu!  then  united  hy  u  compact  cement  of  b 
which  had  b«n  In  1-1  in  solution  in  the  water. 

I  In-    ini. iiiin.     aygntis   to   have  been   forming   from   a   ra 
period   AOTC   tt ►   (lie   jiP.'.M'iit   tiiiit-  ;    in   flit   neighbourhood   of  the 
springs  it  inn;  n   newly  formed   ami   ipiitc   soft;   bdOl  tin-   il 

loruw  n  solid  roek.  and  the  lower  aud  older  beds  are  so  hard  that 
thev  are  extenxteeh  quarried  for  1 1 1 U I  - f .  .1 1 »  -  which  have  a  great  re- 
putation a!1  over  Portoadi  some  of  the  lower  bed*  contain  many 
stems  and  impression*  of  the  leaves  "I"  dieoryledonous  plai 

I  rom  (  oimbra  to  the  sea  the  Mondcgo  runs  through  a  broad 
mai>hv  vnllcy  with  nmiiy  lateral  branches  of  considcraolo  extent  , 
theac.  like  the  main  valley,  are  on  the  line  of  great  fault*:  henre  tlie 
SCCtfoni  which  may  be  observed  in  the  hills  flodoibu  the  river  have 
a  want  of  regular  connection.  1  followed  the  north  bank  along  the 
Sue  of  taction  No.  'Z  (fig.  3). 

Tbl  Jurassic  limestone  of  Coimbra  in  overlaid  unconformable,  as  has 
been  nirenilv  mentioned,  by  red  sands  and  marls  with  some  subor- 
dinate l»ed*  nf  limestone,  in  one  of  which  nt  San  Faguudo  three 
species  of  Tylontoma  are  aliuinl  11  r  ;  this  is  com  in]  r,,  the  westward 

by  sand*  ami  loose  sandstone,  containing  occasional  beds  of  Iixnc*t< 
w'ith  a  very   slight   dip  westward:   the   mils  shell  in  these 

beds  was  Exogyra  ccntco,  which  i*  ttry  oonnnoa  in  most  of  the  linie- 
Munes.  Similar  beds  continue  to  Montetnor-velho,  win  ire  tbej  are 
iuiri  rupteil  Im  ft  lidgc  <>t"  luue*tonc  hills  running  from  the  bunk  af 
the  Mondego  to  the  N.N'.K  .  sn  which  the  eubcretaoeoua  bed*  rest 
uneouforrualdy  with  a  dip  of  3°  W.  The  limestone  of  Montnnor- 
felho  il  "I  the  age  of  the  lias  or  of  the  lower  part  of  the  oolitic  series. 
On  the  wr.-t  side  «.t"  tin-  Montcmor  ridge  is  a  Mm  marsh,  on  a  line  of 
fault,  beyond  which  we  again  come  to    the    oihfotiu'i'om  twndstanea 

dipping  N.W.  30°,  and  containing  a  bed  of  limestone  about  100  feet 
thiol  with  abundance  of  shells  of  the  genus  Tyfostomtt ;  this  is  pro- 
bably the  muih-  lied  as.  tlint  seen  oeai  t  oimbrn  at  t'nwlrixnand  San 
Fagundo.  Beyond  the  Ponte  de  Mayorcn,  which  crosses  a  broad 
nanh  IbUowiDg  the  line  of  an  important  fault,  lie*  n  thick  formats  a 
of  limestone  near  the  village  of  Muyorea  ;  this  I  failed  to  examine 
owing  to  the  night  coming  on,  but  nl.  Bonnet,  who  hid  resided  for 
Mime  month*  in  tins  part  of  the  country,  Informed  rue  that  it  is  the 
rnniiiniittioii  of  the  lion-loin    of  I   app  M  >ndego,  whieh  1  »hall  xhortlr 

show  ti»  belong  to  tin'  middle  of  the  oolitic  period. 
The  limestone  of  Mayorcn  is  overlaid  hy  n  thick  deposit  of  ferru- 
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piwm*  sand  and  oxirv  irt  striking   nenrlv  K.  aiul  W.  which 

BubTCOS:   this    Mini  'i.    rUiil  liy -t  II  rroiiiion    of 

hard  whitish  aru'dlaeeoua  limestone  between  100  and  2(H)  feel  thick 
watch  <lip#  S.S  \V  I .»  :n:il  hums  the  northern  hank  of  the  Mondego 
for  about  si\  nflflt,  CTtWKHwtt  from  the  l«>rt  at  the  entrance  of  the 
riTcr,  ami  pawing  inufel  tin-  uttk  (own  of  PSgUtin  to  the  first  great 
I  Of  the  river:  doftu  thin  course,  the  limestone  rise*  I'rotn  the 
water's  edge  to  the  top  of  the  liilU  which  bOttnd  the  river.  If  con- 
tinued in  the  HON  d:r«<tuui  Kfl  the  eastward,  the  Fijrueira  limestone 
would  en.--  '1m  Mondego  and  extend  tuw.inU  Soure,  through  a  part 
of  the  Country  winch  1  did  not  examine. 

The  Pigunra  limestone  is  rich  in  fi»>*iN,  hm  it  i»  §o  hud  *  1  * . ■  t  ■  1  ■•  v 

are  not  easily  extracted  ;  the  following  were  found  between  tlie  town 
and  the  fort : — 


Ktojrrra  ronica.  Sow, 

ttaea  column*,  /-am.,  very abundant. 

Perlca  Dulriiiplci,  D'Orb, 

oil,  D'Orb. 
Turbo  Wooda,  n.  b. 
Tylo*tom«  Terr  til  no-,  n.  *, 

1 1  Munda?,  ii.  ». 


Echinopni*  lubuoului.  n.  i. 
CUaVb  bcuiiM-uU,  Ag«x*i;. 

Tanner  OovAoaJ  .\  .lyami*. 

Itmsut  tuhdcprcuuA,  u.  *. 
Scalitrm,  fngroenti. 
Tiirritvlla,  fragment*. 


i-cic*  indicate  that  we  are  still  in  the  upper  portion  of  the 
aubcretaceous  series.  The  moat  abundant  and  characteristic  shell  in 
thi*  Ideality  is  the  (iryphtra  cotnmtta,  which  1  have  not  met  with 
elsewhete  m  Portugal.  In  BUIMItH  chalBCtCI  anil  in  its  irreiiur  thicL- 
ne»*  and  OOmpactnaOj  the  Pigueira  limestone  differs  from  all  thi  hods 
ofiubcretaceous  limestone  \<l  described,  which,  added  to  some  differ 
ence  in  organic  remains,  makes  it  probable  iliat  it  i=  i  different  l»<«l. 
There  is  a  good  dMOOodtag  stetson   dong  the  coast  from  Figueirn 

to  GtJN  MoPOngO  m  the  following  order :  — 

FSneira  limeatotW",  dip  SAW, 

Calcareous  sandstone,  ilip  S.S.W.  Iii°  (n  few  feet  only). 
Soft  light  brown  sandstone,  dip  for  altout  one  mile  S.S.W  .  l.">  . 
then  changing  gradually  uiS.s.W.  m  ,  this  assulssottc  pMMt  fallo  a 

hiir-l.  dark,  ferruginous  calcareous  OOQglomonto,  ud  'hen  into  a  hard 

red  grit,  din  S.S.W.  10°,  on  which  stand*  the  village  of  Bnarcos. 
W  at  of  ttuarcos  are  various  red  sandstones  of  softer  diameter,  with 

occasional  alt<  ruatiou*  of  red  marl,  dipping  first  K.S.K.  l.i  ,  and  then 
S.E.    10    .    tli<    .   i<    i  QB  ;i    .  ii.  >  >if  beua  of  anndetonv  altenintinguith 

litae-iciM\  thfl  organic  remains  of  which  belong  to  the  upper  part  of 
the  oolitic  Mrksj  bdov  thii  ii  the  coal  nm  of  (ape  Mondego 

mtOg  OD  limestones  indicative  of  the  middle  portion  of  the  Oolites, 
whii :h  -•* 1 1 1  bfl  d< -eribed  in  detail  farther  on. 

im  ft  gradual  |ww>;tge  from  the  l'l-mii.i  limestone  ilnwn  r.. 
the  Muid.itoia*  of  Buarcos ;  *o  also  there  is  u  pMMge  from  the  *and- 
Moue  west  of  liuarcos  down  to  the  base  of  the  jurnwic  series  of  Cape 
Mondego:  and  if  this  wclioti  alone  WW  considered,  it  might  no 
ilmo^hi  'lull  n  had  ln-re  :i  pOMagP  from  the  nuherctfteeoio  i<>  the 
juras-a-  formation;  but  thin  cannot  bfl  the  OOM  ftff  H  WC  ]>roeecd 
southward  we  shall  meet  with  subcn  taCCOtsi  beds  of  an  older  date 
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than  those  of  Figueira  mul  Buareos,  and  with  Jurassic  lunestooea  mare 
modern  than  Chose  of  Cape  Mondego.     We  must  therefore  prea 
that  there  is  a  complete  break  in  the  aeries  at  the  line  whore  ihe  clip 

rti'.ii!-.  -  on  flu-  v.r-,1  i,f  Itmmm,  ah  huuvh  the  amh-c!    of  the  OuUlilTJ 

doe*  not  indicate  anv  great  change,  and  the  sandstone*  on  tht  two 
sidea  of  the  line  of  fault  are  not  of  very  different  characUr  \  I  ml  tfad 
th»  i*  a  ease,  of  which  we  shall  meet  other  example**,  where  the  rvscu- 
blanee  of  BSAOJ  tOPM  and  Moid*  of  different  age*,  hut  in  c-Ium  cxmtact, 
makes  it  difficult  to  draw  the  exact  line  heiweeu  two  formations,  the 
■  liil-  nit  (•  d|  which  b  sufKciently  marked  ata  moderate  distance  from 

the  line  (it "junction. 

If  wc  review  the  whole  extent   of  the  auherct*flcou*  beds  OH  the 
north  of  the  Mondego.  we  ace  that  (except  near  Figueira)  they  0 
ally  strike  farm  N.N.E.  to  S.B.W.  with  a  very  dight  dip  to  the 

W.N.W.:  guided  hy  this  cine  mid  hy  the  huhl  atfurded  b)  'he  OT- 
guuic  remain?,  we  may  claaa  tbc  beda  roughly  in  the  ndluwing  de- 
ftceiidhig  order:  — 

Bead  I  b  nil  the  N.W.  part  of  the  district. 

Sand  and  loo*c  aanrUtnnc  with  alternation*  rf  thin  bed*  of  limestone, 

in  which  the  commonest  foteil  is  the  Exoyyra  contra. 
Bttpdl  and  ■andftrmf. 
I  b Uof8#rj«ntO  m  It,  San  Fagnndo,  Condeixa^and  the  hill  wea» 

of  Ifoatcninr.  abounding  with  vwioui  neeiej  of  Tyfottamm,  &<\ 
Red  sands  and  red  marls,  round  the  Coimbra  limestone. 

The  above  form  a  connected  series ;  below  these  we  must  place  the 
following,  leaving  it  doubtful  whether  there  is  any  gap  in  thia  jiart  of 
the  serieo ; — 
Limestone  of  Figueiru,  with  Gryphaa  cohtmha  and  numerou*  other 

fossils. 

Sandstone*  and  grits  between  Figueira  and  Bnarcos. 

These  include  all  the  Miberetnrcou*  hods  seen  on  the  north  of  the 
Mondego. 

NcV  I  oinihrn  the  various  format iona  cro*a  the  Mondego  with  unly 
a  alight  derangement  nf  their  course  ;  and  I  have  already  dcM-ribcd  die 
continuation  of  the  suhcrctnccoo-  bed*  to  I 'ondeixn  :  to  tin-  wv-t  of 
the  latter  town  they  hit  separated  from  the  great  western  expanse  of 

the  foiiii.iiion  \>\  ii  chain  of  jura>MC  Ihncntonc  which  reach e>  OQB 
tiuuoudy  for   above    »ixty  mile*  from    near   the    Moiwlegn    to   M 

Junto,  about  forty  miles  north  of  Lisbon,  which  will  be  dctci  ibed  in 
its  place.  I  did  not  follow  the  bedl  to  the  eastward  of  this  chain 
below  Condeixn,  nor  did  I  examine  the  bills  h\*>\k:  ihc  south  hank  of 

the  MonclegO. 

Bran  the  month  of  the  Mondego  opposite  Figueira  to  Lciria.  t In- 
road crosses,  a  gTcat  extent  of  ferruginous  sands  and  loose  sandstones 
with  very  few  beds  of  limestone,  the  whole  covered  by  a  con 
oepoeil  09  coarse  grind,  uhith  ia  both  coarser  and  more  abumhint 
m  ii  the  sea  and  ilimhmhc*  u  *w  prooeed  inland  Thii  i-  a  emery 
diatrict  principal!)  rnu-rcd  hv  barren  heath*  or  pine  wood*.  The 
beds  are  nearly  horizontal  witli  occasional  changes  of  dip.     'lib  ap- 
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p«-*r*  to  be  ■  repetition  of  the  country  lying  to  the  •oatk-weet  *>£ 

Aveiro.  nd  pfobeMy  bflOQge  like  that  to  the  uppermost  part  of  the 

retaceous  group.     Between  Ix-iria  and  Kedinha,  the  road  from 

Lisbon  10  OpOrCO  ONOMI  similar  beds  of  ferruginous  sand.     ThtUI  we 

kavp  here  lort  the  foUMlil'-fMo  liinc*to«cji  aeon  on  the  north  linn-,  nfihe 
.and  seem  to  begin  again  ;.l  the  lopof  thesubcretaccoiH  scrie*. 

I.  ina  Blaadfl  on  a  mass  of  trap  which  »a»  thrown  up  nod  aJ 
the  beds  in  contact  with  it.     On  the  cast  side  of  the  town  a  bed  of 
lime*toiir,  dipping  E<   li",  rests  on  the  trap. 

Kastwnri  ol    l.ririfi  i*  n  cnnrniicitiuii  of  t  r  i  -  -  ffemigtnou- 

EraYcIxforahriut  tour  mile*,  where  they  orerBe  a  Inneetoae  nearly  I  DO 
feet  thick,  tupping  NWV   .»  ,  md  containing  KtocyrapiicatM,  Lam.. 

OklNM)  &D>       BaVtWUtl  ofUui  for  several  aula  toe  country  COBniefl 

if  hillt  of  eo.-*n*e  wind,  ^rr,»'l,  :i  i.l  WuUtODa,  With  KM  He  bedl  of 
limestone.     Townr  ;  iln  Cruz  and  Ourcm  tin    liim  are 

rather  more  ireportani,  dipping  westward  2*  or  .i\     The  old  town  of 
Onrcin  stand*  on  a  conical  lull  of  sand  and  -i n\   I  nipped  hy  I  bed  of 
Qpejflt  whit*  EaeetOM  neerfj  horizontal,  and  containing 

Ktogyrs  plicatA,  t-am.  inUri*. 

'■I'dlu*  ornstut,  tf  Orb. 

The  gravel  bclo*  the  linicatouc  exactly  resembles  the  modern  su- 
perficial drift  which  C0WI  the  low  country  near  the  sea,  lint  for- 
tunately the  overlviug  limestone,  with  its  cretaceous  (boA  preserve 
us  from  error  mi  tin-,  head,  nnd  enables  io  to  estimate  the  age  of  otlur 
simiUr  gran-l  ' » ■  ■  >  I  -  in  tin-  district. 

For  fire  or  six  mile*  farther  cast  are  bed*  of  ferruginous  sand, 
similar  to  those  so  often  described,  OQBtsiiii  iiiaignificaiil  beds 

of  limestone,  and  clipping  W.  'X' . 

The  preceding  series  rest*  nn  the  Jurassic  rocks  <>i  the  greet  lime- 
atone  chain  already  rue ntioncd,  which  here  dip  K.S.K.  10°,  consisting 
of  a  compart  white  limestone  of  sreel  thicknaae,  leeltUfl  on  soft  ferru- 

Eiuoua  NUidstones  alternating  With  hriiesioii.\  which  latter  beds  are 
ut  slightly  exposed  on  he  weetcrn  tlank  of  the  chain.  The  section 
So.  .;  ili<;  1)  r.\ plains  the  position  of  the  beds  alou^  the  line  just 
deecribea. 

From  the  mouth  of  the  Muinlriro  to  the  boundary  of  the  foruia- 
fi'in  beyond  Ourem,  we  apj>ciir  (u  luuc  a  gradually  descending  scriis 
of  beds;  but  from  their  veryslijii  intimation  they  may  be  of  no 

great  total  thickness,  notwithstanding  their  covering  a   considerable 

extent  of  country:  the  whole  appear  to  belong  to  the  upper  part  of 
the  subcretaceous  series.  The  Exogyra  plituita  here  takes  the  place, 
oi'  the  Exogyra  coflaeo,  which  i*  so  abundant  north  of  the  Mondcgo : 
at  we.  proceed  MUthward  Wl  low  the  loiter  species,  and  tin'  /'.  ptiruta 
becomes  more  abundant,  nnd  is  throughout  a  lar^e  dUii'ict  round 
Lisbon  the  most  characteristic  »bell  of  the  cretaceous  nnd  upper  half 

of  the  eoboRtaoeone  lei  i 

T*t  tin    MUtll  "I    Lcirle  tLe   principal   rock  is  *lill  a  •• 
nous  snnd,  but  the  alternations  of  limestone  arc  more  frequent  ;    nil 

tin-  beds  are  much  disturbed,  and  there  are  frequent  changes  of  dip, 
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caused  apparently  by  the  eruption  of  hotou*  i  nicls  the  trap 

of  Lcirin  belong*  :  DOB  uulr  Kmtfa  of  the  town  are  »iw  beds  of  prcr 
ai-illaeeous  limestone,  dipping  E.S.E.  30'';  a  little  farther  south  lite 
road  crows  5i-vir.-il  I><n;-.  of  luin-.loue  alternating  with  *and  stone,  dip 
S.8.E.  45°.     Bottf  of  tin  '•  '"'■  full  of  a  smnll  <•_•.  ion    "i  Iters 

are  almost  entirely  com posed  of  thr  shell*  of  /'era/j  ntpoMti,  (JoMfusn, 
atdnll  found  in  Germany  anions  the  oolites: 

of  liini-I-iiH'  i*  here  thrown  up  tO  the  surfure,  ninoug  the  sand- 
stone* of  'hi-  ntberatmovi  into.  Non  fttfrihf  m  •  rape  from  tin* 
disturbinc;  influence  of  the  trap,  nod  the  Iwds  resume  their  more  usual 
dip  of  N.N.W.  10°;  among  sonic  other  small  -lull-,  1  found  bt- 
tvecti  Leiria  and  Hntnlha  Corbula  tarinata  ?,  D'Orbiguy,  a  greenuuid 
species.  Some  considerable  tffll of  Hinoatfflif  p*M  through  Aliubarota, 

running  S  S.W  \m  1 1 1  B  dip  vurving  between  S.W.  10''  and  NJS.  5C  ; 
thc\  i 


Trifoni*.  a  fragment. 
Corals,  various. 


Pcrna  laaeaolata,  fhftrflr. 

l.idiodomai  pnclougus.1,  D'Ofb, 

Below  tins  Co  tin-  eastward  arc  the  uaunl  auud*.  with  a  thick  bed  of 
limestone  near  Candiciros  containing 

Tcrrhratul*  atntitouiiiia,  U'Orb. 

These  fossil  show  that  the  beds  all  belong  to  the  suIictcUiccoo* 

series*. 

From  GaTflBuM  DMT  Ratalba  to  the  southern  extremity  of  Mi>nte 
Junto,  the  luboretaoeOOl  bed*  rem*  iiui'iinfnnimblyaiidiit  a  low  angle 
on  the  base  of  tin  high  ridge  of  bills  of  Jurassic  limestone  already 
alluded  to,  in  which  the  beu,  lUpping  i"  the  east  or  west  in  d-iIVreiit 
parts  of  their  courses,  are  frtqaCDUj  \>\-\\\\  inclined  and  much  db- 
turhed. 

The  country  between  the  Jurassic  limestone  beds  just  mentioned 
and  the  sea  consists  for  the  molt  part  of  sand  and  sandstone,  and  for 
in  my  miles  round  Cabins  da  Rainnn  there  i>  lOarcch  I  trace  of  til 

stout1:   the  *nud  bcili  in  thai   gbhourhood  probably  belong  to  the 

upper  pnrt  of  flw  series,  which  is  even  where  principally  composed  of 
ferruginous  sands f. 

The  nboreCaOKRU  beds  continue  to  eovrr  the  country  to  the  south- 
ward, but   I  am  not  able  to  give  u  connected  account  of  then)  in  that 

liin-ction,  and  must  pass  on  to  the  country  covered  by  them  to  tlic 
north-west  of  Lisbon  and  north  of  Cintra. 

The  uppermost  beds  of  the  subcrctneeous  aeries  near  Lisbon  ore 
the  ferruginous  *amU  which  come  out  from  below  the  hippurite 
Iii.m  -t.in.  along  a  line  reaching  from  the  coast  of  the  Bar  of  Coacaei 
nearly  to  Loures,  usually  with  a  considerable  dip  to  the  S.W. ;  thcae 

"  Sotai  "!  iiiioiiAl  ipadmtM  since  receive*!  make  it  probable  that  the  limestones 
of  Labia  and  Aljubnrutn  belong  to  tlic  Iu*c»t  pan  of  die  sal  ffrfatj  ami 

may  he  identical  witJfa  the  limestone*  teen  lictwcco  Sobrsl  ami  Torres  Veura*  and 
at  All  nqi 

t    a  DM  of  Bftpbaltc   has   been  found   in   tad    part  of  tho  icirie*  to  tli*  w««t  of 

Alcabaca,  but  I  can  give  no  details  respecting  it,  as  1  dU  BOi  visit  tbr  "-Hit, 
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contain  some  beds  of  red  and  variegated  maris,  and  the  thin  bnl  of 

itr  mention-  d  in  my  Ebrmer  paper  (p.  1 19).      Dclaw  these  wc  find 

a  gnat  thickness  of  limestone*  aoeraatiiijg  ftnl  with  tjaadftoiM  and 

r  down  widi  dull?,  very  rich  in  fossils;  these  In  >Ut  wireli  •  In  <  intra 
hilts,  near  which  they  arc  thrown  up  to  a  high  angle:  details  of  their 

position  will  be  iVmiid  b  the  ■ftononi  pi.  19  of  tlie  sixth  fofama  of 
oiir'Tran  Tlit-  lowWT  pari  oftlufl  ■■■ric*  wna  separated  in  my 

former  paper  under  the   name  of  tlM  "  BtficU  LtSMffau/1  but  a 

farther  examination  of  the  count  r  wind  |  ctTtral  *crntiny  of  large  collec- 
tions ni  ii  in  both  parti  ot  the  series  have  convinced  me  thnt 
the  whole  belong  to  one  formation,  ami  that  tin-  reparation  of  the 
Erptehei  Limestone  must  be  given  Up. 

I  haw  nl*o  tooontd  an  arm  in  mapping  the  district  on  the  north 
aide  of  the  ("intra  hills  (vol.  vi.  pi.  11  and  I  j,  sections  2  and  ft), 
where  the  Son  IVdro  IhnoshWKi  IM  *late-«:lav  are  marked  as  if  con- 

.1  rmmd  tin  iM.rlh  «iil..  of  the  chain,  thesi'  two  formations  ore 
well  i  v|Ki.-n|  nn  the  Salt  side  of  the  Cintrn  hills,  but  they  stnii  a  little 
to  the  north  of  the  village  of  San  Pedro,  and  from  Cintra  to  trie  coast 
the  aubcretuceous  limestones  rest  immediately  on  the  granite.  The 
Hmttttfitt  in  eniitjut  with  the  sr&niu*  are  all  altered  intOwUtS  muV 
crystalline  inarhlc,  and  this  uniformity  of  their  mineral  character  led 
me  to rtfer  them  nil  to  one  formation  'it  ;i  time  v.hrn  I  had  not  stu- 
died their  dillereui  organic  remains. 

Tin  cliff*  north  of  Cape  Rock  aiFordexcclh-m  Opporl  tmwtsa  for  rx- 
■mining  tlie  tieils  of  the  calcareous  division  of  the  fnrmntion  and  for 
collecting  their  fossils  in  great  abundance.  The  lowest  beds  which 
abut  against  the  granite  nre  nearly  pam&ffiotdaV,  the  limestones  are 

much  altered  in  character,  anil  the  shells  contained  in  (ln-ni  an-  loo 
much  flattened  CO  l*c  Edentified  .   among  these  a  gigantic  j&rcais  the 

I  abundant.  The  next  bods  are  seen  at  the  Praia  dc  Adrarga, 
those  a  little  higher  in  the  series  at  the  Praia  de  Macams  and  Praia 
dfl  I-agoa,  at  all  of  which  localities  organic  remains  are  very  abundant : 
the  i  contain  those  which  I  OOffleotod        With  the  ainglc 

exception  of  Nerintra  evUmhim,  all  the  previously  known  species 
found  in  these  localities  belong  either  to  the  chalk  or  tin-  greaoaand, 
and  many  of  them  are  also  found  in  the  hippuritc.  limestone  cloac  to 
14101  i  ,  thCTtfora  EhaM  calcareous  beds  clearly  belong  to  the  subcre- 
taccous  series  of  which  they  form  the  middle  portion.     The  VitrfaifO 

cylintlricft  is  found  in  Germany  among  the  oolites,  but  it  wai  seen 
again  near  Coimbrn  in  the  upper  bed*  of  tin-  Miheretaceous  series. 

Organic  remains  found  in  the  elffis  at  the  Praia  de  Marams,  north 
of  the  Cintra  ttitfs. 

Artemis  inrlrgsna,  n.  ». 
Incerns  Hnvrt.  n. ». 

KiOg^fQ  pltcata,  /jam, 
Ontnca  pnelonga,  n.  ». 
Pecteu  (pimqueco>Utu*,  Air. 
Sphierulites  Martlccnals  ?.  ffOrh.  ap. 

undetermined. 

M    2 


Dlailcma  rude,  n. «. 
N'rnoira  TiUn,  n.  ». 

Ohilprnieinlt,  n.  t 

Tiirntclla  Ciiiirann,  U.  S. 

Kcnauiuuia,  //Or*. 

Anemia  conveia.  Xwr. 

—  Iirrigata,  Sow. 
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-it  the  Praia  tie  Logon,  /tear  the  prevettimff. 
Naiica  pnelouga,  t*cihaye$.  Fholadoinya  Horar*?.  I/Ord. 

At  the  Praia  tte  Jdrnrga,  north  of  the  Cimtra  hit'U. 


Ncrina*  iyctitnwHa,  D'Orb. 

^— cjlimlncM,  iw/.-. 
1"\  rniiii.l.ilu  sapittaU.  n.a. 
OktrsL-a  colulirina,  Lum. 


Pceten  atriato-emiatn*,  f7«*#: 
TriRoma caudala, Afftmii.  (T.tenUn 
MornVa  Catalogue.) 


At  t'ontanclhii,  toHk  of  ('intra. 
Cardinal  corrugatum,  0.  ». 

Both  at  the  Praia  dc  Adrargn  ami  the  Praia  <lc  Macams  thr  Inm 
atones  have  been  disturbed  by  tnrioufl  eruptions  of  Imp,  which  appear 
to  hate  bnrnt  nut  during  tin-  DRUtiOD  of  the  MitMrvtaceou*  beda,  with 
some  of  which  they  Are  itJTf  irr-^ulnrly  intcrst  ratified,  while  others 
uri  dU  placed  hv  them:  in  connection  with  the  trap  in  a  mast  of  ar- 
gillaceous breccia,  widenily  of  igneous  origin  IHfl  of  considerable 
BlffkaWi  which  interrupt*  the  aerie*  of  Gratified  deposit*.  Tin- M 
(nipptan  IhhU  are  iiuit  iumd  in  n  hand  nuiiitl  the  (  in!  mi  LDIl,  but 
rli.-v  do  not  belong  to  one  formation,  as  described  in  aiv  former  paiier 
(Trans,  vol.  vi.  p.  122).  but  pas*  through  the  different  rock*  which 
encircle  the  gn&b 

The  beds  of  the  calcareous  middle  division  of  the  subemaccous 

aerie*;  cov(  r  tin  countr*  north  of  (.'intra  for  ninny  miles,  ox  tending 
I  icy  i  mi.  1  M/iIiii  and  I'.i  urn,:.  :i  im  I  ivsliiiL'  upon  U  M  'ml'mhmi-  sands,  wiiii  ll 
on  tin  Gtldf*  road  are  met  with  before  reaching  Tone  \ "eilnu. 

Tin-  lowrsi  pnri  of  tin-  iMibcrri/iecaui  aerie*  ia  largely  d*n  In m  i I  fa] 

thr  district  which  lie*  to   the   north-east    of  Lisbon,  hounded    by  the 

Tagus  from  near  Vcrdelha  to  Villa  Franca.      The  great   elcvjii 

movement  'a inch  lin-*  thrown  up  the  jr.rn- -ir  POCkl  D?  Mi-ule  .Juuto 
was  continued  with  !••>»  ntciiMtv  tu  thr  louthuard  as  far  u*  Alhuiuli  n, 
railing  uj»  all  the  lower  beds  ol  theauhcrvtiierous  aeritt  EntO  a.n  anti- 
clinal of  vhiefa  the  axis  meet>  the  Tn^us  at  that  place.  This  is  seen 
in  section  No.  1  (fig.  .V|,  which  rhow-  ilie  position  of  the  beda  along 
the  bunk  of  the  Tngux  from  Vcrdcllia  to  Villa  Franca. 

Fig.  5. 
Section  No.  4.   Bank  of  the  Taffies  rtrar  Alhandra. 


VJU  Frmnca.  MnntrOordo. 


N  >  r 


H 


SubcrclBCcuiu  Scrio, 


s.r-i   at 

THtiar;, 

The  me  scries  of  beds  is  crossed  by  the  section  No.  5  (fig.  ft), 

drawn   nearly  parallel  lu  the  last  from   Buccllai  tri   Ah-inpicr  along  a 
line  of  travercr  »\hieh  I  »*  nwiiiwd  in  aoiM  detail. 

From  Ducellas  to  Refu^idos.  a  distance  of  about  seven  and  a  half 
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mil-  etc  crosHcd  in  a  descending  order  1  their  dtp  w  • 

rally  to  the  S  \\    ,(t  ugles  raw-ly  exceeding  III5,  but  there  art- 
■oasniiMrdiftarbaDoei  which  spread  them  over  a  greater  breadth 

ol  country  than  they  would  otherwise  cover:   the  axis  of  ehntion 
.11   Urhui.l'",  beyond  w  i  1 1 1. 1*   ipot  the  section  re-crosses  tin 
same  hetU  with  ii  contrary  din  in  aii  ascending  order       V)u>  following 
i-  rln  first  half  of  l)u  section. 

lietween  Toj.il  nnd  Huccllaa  'he  ferruginous  sands  and  HDidstOliei 
of  the  iuboCfCMQOVI  -eric-  in  >ccn  OYVHaU  by  the  hippuritr  lime- 
stone which  there  dip*  8.8.W.  15°:  near  llui.lli..  thaBC  muiiIh  dip 
S.W.  10°,  and  contain  some  unimportant  beds  of  limestone;  they 
closely  ramble  the  upper  division  of  tin  suhowt/uvti  i.  audi  seen 
on  tin   -■  -non,  and  smear  U)  He  cmtormably  under  the  hbp 

puritc  limestone  [   yet  it  is  probable  that  thi»  is  deceptive,  since  the 

beds  Ik-Iow  these  next  to  be  described  belong  to  a  sen  low  portion  of 

the  yiihcrelaceoiis  series,  and  differ  from  all  those  WCfl  between  Lisbon 

thfl  Bout i  tfasnfbn  than  most  in1  ■  break  in  the  continuity  of 

(Ik    BRll  L  •  uhcr  between  the  hiupuritc  limestone  and  the  ferruginous 

sand*  of  BaeeJlas,  or  between  these  sod  'lu-  esdoarconi  NrieaDelov 

them;  and  the  former  i>  fur  DOCK  probuhle. 

i  passing  Bucclla*  the  section  crosses  lower  beds  of  sand  and 
marl  with  some  alternation*  of  limestone      Below  (hose  SW  bedl  •»! 

argillftecoitt  BntatOBO  containing  some  corals,  alternating  with  tioirl  : 
•  DAIl  downwards  into  n  letiBl  of  beds  of  grey  IbneStomC  of  con- 
Table  thickness,  nud  so  full  of  corals  as  to  suggest  tin-  idea  that 
they  were  originally  part  of  &  great  coral  reef:  at  Trancozo  tie  cimn 
on  the  line  of  our  section  their  dip  is  S.W.  20u  :   thc»c  limestone  beds 
tn  one  of  flie  principal  features  m  the  geography  of  thi-  district,  iu 
ihy  form  the  crest  of  the  steep  ridge  of  hills  extending  to  the  N.W. 
i  the  south  side  of  Alhaiulra  towards  Sobnd,  on  which  were  the 
pi  ocumu  defences  of  the  unci  ofTorm  Vedxae. 

Below  tin-  preceding  are  seen  titeinations  of  sand  mid  sandstone 
with  tome  beds  of  eonUftrooe  Emestone  trmlybg  a  great  fhirtiwi 
of  ferruginous  sands  which  cover  a  targe  Space  nf  flatfish  country  near 
Arudn.  ami  in  which  there  are  also  *uiuc  bi'ds  of  taiidtftour.  tiuirl  nnd 
liiiuv.ru.  M-. 

Below  this  arenaceous  series  lies  a  coarse  white  limestone  which 

forms  a  saddle  nt  fU-fugidos,  and  which  is  the  lowest  bed  •'\|»osed  on 

this  lute  of  section,  and  the  lowed  member  of  the  lotaretaoeons  series 

red  in  Portugal.     Y-t  from  the  Intgolea  positioni  In  irhicfa  Am 

I'    N  of  thi*  serie*  rest    on  the  juni*sic   limestones,  we  ennuot  judge 

whether  we  have  lure  rcn!l\  renelieii  r  1 » . -  bottom  of  the  suberetaceous 

I  rveeived  a  rich  collection  of  fossils,  through  the  kindness  of  Sefior 
KiKviirdo  Aug  iStC  Boerrentora,  from  the  limestone  beds  lying  beyond 

Sobral  towards  Torres  Vedras,  which  I  believe  to  be  the  continuation 
of  those  seen  on  tin  rtie-n  ;it  Truncoxo  dcciina:   it  contains  the 

following  rbs,  : — 

Ctdarh  dnsUftffSg  ApaiMU,  Ncrnitt*  (urbuiat*,  n.  *. 

Ksstes    (-ra-'l<»ngA.  Deihnt/es.  Aitcmis  cwdata,  n.  i. 


a    ! 


151 


raocnMKM  09  roi  oxoLooiCAL  tociETv.  [Nor.  21, 


A  it  arte  rttftoca,  n.  «. 
Cardlurudivi 
Carbols  Bdwanb,  n.  *. 

Crprina  M<  "   *• 

Cerviha  ,iMOiilniilrav  Sou. 

Kitioiti,  n,  t. 

—  SobralcnM;,  n.  i. 
Mytilui  fctoni  ifl,  n.  ». 


<Mrr»  jiuittilm*.  a.  ft. 

Pecten  Ltuntaaicut,  n.  i. 
rerun  LuOUiiica,  tu  ft, 

niituM.  (httyuM. 

TeiiiHft  Sobnknb,  d.s. 

TrijOQii  Lieiimiica.  n.  ». 
•—  muricata,  Gvklftm,  >p- 


The  Mime  gentleman  scut  me  a  fiue  specimen  of  Sphtrra  torrugala 
of  Sowcrny,  tVorn  the  sandstone*  of  the  same  neighbourhood ;  this 
speciea  has  been  republished  by  M.  d'Orbiguv  under  the  name  of 
Corbit  cord\formi8 :  it  is  a  most  characteristic  shell  of  our  grtensanri. 
The  Portuguese  Specimen  differs  slightly  in  wanting  the  liitit  radia- 
ting Bum  sesn  on  the  English  ind  French  sptiMifiHj  KmI  li  otLeisfiM 

uiiuistinguisliablc ;   this  trilling  difference  will  not  ronstfonin    il  I  ucw 
■peeiea,  n*  thntc  line*  varv  mneh  in  our  ancrimcux. 

Between  Enxarrudm  Caudheiros  ami  han  Sebastian,  in  beds  pro- 
bnbly  belonging  to  nearly  the  same  part  of  the  seric*,  I  found  on  a 
former  excursion 

Trigouia  muncata,  O'ouyun,  »p.  l'crna  Luftttanica,  n.  s. 

The  hjmiii  -  in  iin   ni.uvi    [lata  are  so  different  from  those  found  in 
the  calcareous  bed*  north  of  ('intra  (p.  151 ),  the  only  common  specie* 
being  Xattvit  prietuiif/tt.  dial  they  show  that  the  beds  of  tie 
r.-ilitii-  ■  Ik  loog  to  VCTJ  different  [MrtitiouA  in  t In  suberc-taceou*  scric*. 

From  R  ';  dot  through  .Mciupicr  to  the  northward,  the  w 
No.  5  (rig.  6")  ORMM  tin*  lied*,  just  dcscribccl  m  the  asccudiug  order, 
dipping  to  (lie  opposite  direction  of  K.N  V,  at  angles  renin 
10&  to  'J0°:  1  examined  tins  part  of  tin-  section  in  greater  drtnil  than 
tin  former,  Pw  easta  comparison  let  u  begin  «t  the  **st  *ud  of 
1 1  u-  see  don  mid  thai  adhere  to  the  dean  aiding  order  us  before.  'Hie 
uppermost  bed  seen  on  this  line  is  |  loose  aaml  in  the  valley  of  Cor- 
rcgiiJ...  beyond  ulncli  V6  CanAOt  Can]  tin-  serif-,  as  tin  -uhcretaceOUS 
beds  arc  loet  to  the  eastward  for  Mime  mile*  in  a  brood  marsh  which 
probubly  ooDeeafa  »  lias  od  mufti 

Ssncbtonei  ind  sand  of  n  light  fcmiginoux  oobmr,  flunking  the  hill* 
north  of  Villa  Franca,  lie  next  below  the  sands  of  Corregado,  and  are 
succeeded  by  the  pillowing  : — 

Coarse  calcareous  DfCAoa,  accn  to  the  north  of  Alnupu-r. 

Sand  ami  sandstone  with  beds  of  micaceous  flagstone,  on  the  north 
side  of  Alcnoucr, 

Calcareous  sandstone. 

Hard  win  to  compact  limeatooe- 

Cnloirrciu*  ruiiglnoii  ratr 

l.'onr-e  coralhui  limol  me  containing  also  sunn  -hells:  it  caps  t lie 
lull  of  Al.iKjiuT.  This  is  obvious!]/  the  same  bed  a*  that  crossed 
on  the  former  part  of  the  section  at  Trancoao  de  cima,  and  like 
that  i*  ii  true  coral  reef;  it  in  per-lmps  150  feet  thick. 

Sand  and  sandstone,  occasionally  calcareous. 

Ked  and  variegated  marls. 
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TliLn-beddod  candy  I  nil  ft  on  II  with  •hells. 

Sand  sad  sandstone  \  nt  Veranda*. 

Sand  aad  innrl  with  some  beds  of  limestone ;  ut  Camota. 

Coarse  white  fimatfQlM  *t  Rcfugidos;  the  lowest  bed  of  the  section. 

The  following  spedes  were  found  in  the  limestone  at  Alcoqucr:  — 

Cidari*  clm.ifrn.  Aganis.  M  llrunirui/inn,  TAurman, 

glautMera,  OVityW  gigantea,  J)'Hom&rni-Firmu. 

Ncriiur*  •iHiuIiU,  a.  *.  graatUa,  t'oitd,  uut  of  OvU{/ti*a. 

The  following  were  found  in  the  calcareous  beds  below  the  AknquCff 

lime-stone,  bet  wren  two  and  three  mile-  south  "f  lhat  town  :— 

Nenuvi  lurbinat*,  o.  a  Corbula  coropreasa.*.  tt'Orbigny. 

N*ril*  turtiinar*.  n.  «.  I      irl  il  •-■•■■  iinl'nrml*.  n   ft. 

Neritina  bicurais,  n.  ».  1'rma  poSta,  n.  t 

Wc  must  refer  to  the  jinnn'  bed  thr  two  great  ridges  of  coralline 
limestone  crowed  on  section  No.  5  (fig.  6),  the  more  eastern  of  whieh 

runs  northward  from  Villa  Franca  through  Aleuquer,  prtssuig  a  little 
went  of  I.Jrtu.  and  COOthnrin^tO  Alcoonir*  •.  the  other  OOOalMBOU  Oil 
the  Tagtw  on  the  smith  side  <if  Alhaudrn  and  funning  the  line  of  Wel- 
lington's defence*  to  Sobml :  their  potition,  dipping  in  opposite  direc- 
I  away  from  a  common  avis,  their  tdeatllj  of  mini  id  character, 
and  t li.-  iniiluj1.  of  iheir  organic  content*,  which  in  both  case*  OH 
ajttt  Principally  of  corals  of  which  several  of  tin-  an  the  same, 

all  show  the  identity  of  these   HnmtOP**t      Therefore   in  boktDg  -if 
the  fossil*  with  the  view  of  settling  the  age  of  the  deposit*,  we  may 
unite  the  above  lints  with  those  at  p.  1  i>i%  and  consider  the  whole  to* 
heTi 

The  list*  pnvent  HI  with  n  most  unusual  assemblage  of  diells  ;  of 
which 

Dr*hayn,  Corbnla  compreua,  D'Orbiffity, 

SpliKM  CortupH*.  Sow.,  OSdair    .1  nwl.ra,  ,tga*9%i% 

Nerinasa  gigantca,  1)' Jfambret-firma*, 

are  only  hitherto  known  in  the  lower  greensand  ;  and  to  these  AVW- 
mta  tvrbiiiafa  will  probably  have  to  he  idM  M  a  greensand  species. 

Cardium  rliMimilr,  .W.,  Gcrvilla  aviculoidrs,  Soto., 

hare  been  found  in  England  both  in  the  lower  grcensand  and  in  tho 
Portland  oolite. 

Ncrlora  Druntrutana.  Tfmrman,        Ncrina-a  grandis.  I'ottz,  not  of  Gotilfius, 

have  been  found  in  the  Portland  oolite. 

CUaris  glandifcra,  Got<ifUn,  Perna  nigosa,  GoUt/un, 

usually  belong  to  the  great  oolite. 

Notwithstanding  the  admixture  of  oolitic  species,  those  of  the  green- 
aand  predominate,  and  lead  me  to  class  rtlpjfl  beds  in  the  siibcrcta- 
ceous  series,  The  po«itum  nud  character  of  the  bed*  alao  aw  in  f*- 
VOBT  of  the  mni  view.  They  agree  ho  closely  in  mineral  character 
and  underlie  in  so  regular  n  sequence  the  rest  of  the  subcrctaccous 
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rocks  of  the  •  thill  «t  ll   tftdtM   BMHVtd  ww  nugbt   to 

MpVttfl  them  ;  and  DO  k*ku1  Um  U  distinction,  either  geographical  or 
stratigraphiciil.  hflfl  I > •  * »~- 1 >  observed  betwMI  these  beds  and  tne  t-- 
rcous  series  north  c   CSn  i       h  hoi     moon     liter ary  Wm but 
nnd  when  I  bstd  i  sarabaed  ail  iha  fossils,  that  I  beotxDe  ewtreoi 
marked  differ  u  v  of  .1  •<•  h  tareen  them.     In  til  my  ramble*  wttfc 
Portugal,  it  ucrcr  occurred  to  me  to  draw  any  line  between  the  two  seta 
of  tan. 

On  i!u-  other  hand,  thctc  bed*  r<  ■(   unconlbrau3>^  on  the  Jurassic 
limestone*  of  Monti*  Junto,  nnd   present  a  ttrikilW  nmtraM  to  nil  the 

Porln-i:.  ■  >f  tin-  oolitic  period.     We  must  therefore  COBcludl 

that  the  sandstones  and  limestone  here  deaoribdd  btSoDM  to  the  In 
itn  :m)k*i  vt  the  loberataeeous  ■eriee,  which,  EbBuiiuucloverf  after 

Jurassic  »y*tein  Hiiln.nl  any  tutri «  i-noii;  hrrnk  ltkf  I  •  d  in  the 

north  -il'  Knrope  hj  the  intervention  01  the  frcshwnter  formation  of 
the  WcaMcu,  contains  a  large  admixture  of  oolitic  species. 

In  COmptftDg  the  Portuguese  scries  of  beds  with  that  of  Knghuid, 

we  can  find  sin  pamlli'lri  in  Kujrhind  for  Use  mmlliiic-  liiruMow  find 
associated  beds  M  Ak-i.ipier  nnd  Tom*  Yedrns.  and  mail  clns*  the 
whole  of  this  part  of  the  «'riea  below  our  lower  grcensand,  yet  above 
our  oolites,  nnd  thus  perhaps  as  the  marine  contemporary  of  the 
Wealth  11  formation  u  flic  Ncocomian  bed*  of  the  south  of  France 
and  Switzerland  -111111111  hereafter  he  proved  to  In-  distinoUj  older  than 
the  lower  greensnnd  of  the  north,  which  appear*  probaote,  we  must 
then  rOTH  these  Portuguese  bciW  to  the  Scocoiman  scries :  in  the 

BHfl  time  I  haic  avoided  UflEaSj  the  term  Neocumian.  lest  the  lied*  in 

SncMtioii  nhotild  i«c  tiiiif(iniidi-d  srftn  tin } lower  pteDtand  of  Kugland, 
n  ninny,  mul  tlie  nortli  fit'  France,  to  which  thai  Dime  ha*  bcens<imr- 

tiiin--  lmiortunniclv  applied*  and  which  is  I  think  more  modern  than 
the  Portuguese  beds  in  i|HCStion. 

Jurassic  SKiitrs  or  B»:na*. 

It  ha*  already  been  mentioned  that  the  district  covered  by  the  sub- 
cretaceou*  bed*  is  broken  through  in  many  places  by  limestone*  be- 
longing to  the  .Jurassic  or  OohtiC  period  which  rise  uticonformabtj 
through  the  strata  resting  Upon  them,  These  jurn-Mc  reck*  occur 
iti  liillir'nt  part*  of  the  country,  forming  independent  faxes  of  hills, 
so  that  their  relation  to  one  another  is  nowhere  seen,  sad  their  relative 
age  can  only  be  deduced  from  the  comparison  of  their  organic  remains. 
It  appear*  frm  11  such  etidmcc  that  (here  nre  in  Porting*]  cuunah 
of  nearly  nil  the  principal  member*  of  the  oolitic  tenet.  I  will  l« 
scribe  them  in  the  order  of  their  supposed  aire,  beginning  with  the 
most  modern. 

Chain  of  Limestone  from  Monte  Junto  to  the  Mantlega. 

1  !i   Bern  dc  Monte  Junto,  which  lies  nearly  forty  miles  nortli  hj 
east  of  Lisbon,  is  the  southern  termination  of  a  chain  of  limestone 

•  I  ii- is  iln    tenfl  Juntsic  in  preference  to  Ootttic,  hecnuRr  tlic  hmcttonrt  of 

PorlugJ  tm*e  iiir.*!<    u lii i«*  •iructurc  ;  antl  tlu   t.u,      p    ,,,»  rniglit  Ictd  to  •  ini»- 

eoiutruation  u  to  toe  mineral  character  of  tin-  bedi  01  ywtdOPi 
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Ull  ftbouC  ninety  miles  Ion ir  ami  rawly  BOH  than  oue  or  two  mil.-. 
broad,  which  CXtCndl  from  Moat*-  Junto  northward*  nearly  to  (he* 
KioQNgOj  «  fen  nukfl  below  Coimbra.     T  not  rri.v  tin* 

Blondego,  but  u<  1  only  followed  ll  imrthwwl  as  far  aa  the  tpot  where 

it  |fl  rromril  b\  tin-  Lubofl  POUl  00  Om  h-wl  of  tVmdeixa,  I  caunnt 
state  its  c\/i.  t  tciriiiii.ihim.  which  1  presume  to  be  on  the  southern 

Hank  of  ll"'  Maukgp* 

The  BrtMrtflnn  ai  Monte  Junto  El  about  two  miles  wide  and  rises  to 
tbc  bdgfa  ml   2000  Bail9  ;  the  teds  are  thrown  up  irregularly 

at  h:vh  aiigli>4  and  dip  ftwav  fmm  the  et  iitrv  of  flic  lull  on  tlirv-r  *oih*<, 
toward*  the  nut,  south  and  nest,  at  angles  varying  from  10'  bd  BO*; 
while  tin  the  imrtli  tlu-y  are  broken  off  from  the.  rent  of  the  chain  bj 
u  narrow  ratine  called  the  FciTadouro,  which  admits  of  the  paiNsage 
of  a  tolerable  rood  through  tin  chniii.  No  intrusive  rock  is  b 
visible,  but  the  force  which  elevated  tiii^  long  chain  appears  to  have 
■tctcd  with  great  intensity  at  this  spot,  while  it  wasdiiuuu-dii  ■!  farther 
south,  where  the  fVBflk  bedl  are  not  rui-ed  t<i  sil^Iu  and  tlic  subcre- 
taccous  rocks  arc  les*  disturbed.  Tin-  KCftioo  No.  6  itig.  7)  allows  tin- 
p.i-itinii  Of  the,  lied.  :tt  M. ml.'  Junto  |  thi-rm'ct  pnnloenl  :il  Uluiudra, 
which  i*  the  B100I  WOthrru  point  to  which  this  elevation  can  be  traced, 
may  be  seen  in  MCtUO  No.  -1  (fig.  6)  at  p,  I  52. 

Fig.  7. 
Sect"'"  A"  6.  Acron*  Monte  Junto.  (15  miles.) 

N.W.  Muiilr  Juutu,  Otu.  S.E, 


Jiir-Mir  ilM^ini.f       '.-  i     iK  «nii  HiMMOMi     Mvnli. 

The  rock  at  Monte  Junto  is  a  hurd,  white  or  grcyi«h  nrjnllaceous 

Mtoni  with  KHBOwhat  of  n  conchoidnl  fracture,  and,  in  some  of  its 
bed*,  contains  ntinicrouj  Ammonites  and  fragments  of  Encrinite*  which 
are  not  easily  to  be  extracted:  among  the  specimens  brought  away  I 
have  identified  tin-  following  species,  from  whirh  vvi-  may  infer  tliat 
this  limestone  belong*  to  the  upper  part  of  the  oolitic  system  : — 

AMMnSUl  BCQOnlKliaai?!  D'Orbigny.         AniiiMuiito  jHily|ilocm,  ftrintcke, 
ailuliriitus,  Heintck*.  tortbulcatui,  D'Orbigny. 

From  Monte  Junto  the  limestone  chain  runs  for  about  tlurt)  live 

muVs  N.N.I*,  to  Carvolhn*  :  the  road  usually  followed  from  Lisbon  to 
Coimhrn  (called  tin*  fwtrttiftt  noni)  ran*  •  >i  1  the  en<t  think  of  the  chain 
from  nJcoentrc  to  Kin  Minor;  after  leaving  the  latter  place  the  road 
inclines  to  the  N.W.  and  crosses  the  chain  at  Alto  da  Serra,  where 
the  limestone  is  only  about  a  mile  broad  and  of  inconsiderable  Titra- 
tion. The  limestone  beds  here  dip  at  aflfilsfl  Of  '■  '  '<>  7"  (■»  'he 
eastward  and  are  broken  through  by  I  DOM  of  trnp.  as  is  shown  in 
section  No.  7  (ti^.  H),  and  the  jtlficric  limestone  U  overlaid  ODOOB 
form* bly  on  both  lidet  by  sands  of  the  »ubeictnccous  formation,  which 
art  elevated  where  thev  not  on  the  limestone  to  angles  varying  ft  mo 

28"  to  30°. 

*  There  i*  an  r*labli»haie:it  nl  tar  Uip  foi  rollrrtnig  ice  for  tbc  supply  of  Luhou. 
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8*ctioa  Ao    7.    Between  Canttieiroa  orn«f  Sao  Mnivr.   (5  rnitea.) 
V.  AJb>  d»  Hm.  Ilw  K«ur.  E. 


After  crossing  the  limestone  at  Alto  da  Serra  the  road  runs  north- 
ward on  the  west  (lank  of  the  chain  fur  about  twenty  miles  to  CarvaJhos, 
where  the  chain  suddenly  bend*   to  the   eastward.      From   Alio     In 

Serra  to  Carvalhos  the  Jurassic  limestones  dip  eastward  at  angina 

varpiuc  from  'MY-  upward* :  the  lowest  beds  seen  are  frequently  M 
what  ooli tie  and  associated  with  a  tine-grained  calcareous  sandstone, 

which  forms  n  beautiful  wfaittf  ErtMtOa  &C  nn-luteetural  purpose*, 
and  has  been  used  tor  the  finest  (Jot hie  uork  in  the  CBQKfl  <it'  Ba- 
tallia:  the  middle  and  upper  liedsnrc  of  n  hard,  white  or  greyish  ar- 
gillaceous InnfftiHIl  Lflct  tBftfl  of  Monte  Junto,  occasionally  containing 
fowils,  wliieh  I  had  in*  oppoilumu  of  extracting.  During  this  port 
of  it*  range  we    nowhere   see   on   what    the    limestone    tttftl     UN    ita 

west e i  n  Hunk,  on  which  its  lower  beds  crop  out,  is  always  covered  by 
Unconformable  deposits  of  Mi'icrrtacoous  beds.  I  did  not  sec  the 
■BttfO  side  of  iliis  part  m  the  eh  iin. 

From  Cnrvnlhor  the  line  torn  chain  Middnnlj  turns  eastward,  pass- 
ing M  Porto  dc  Moz  and  Aire;  IwpOlftd  thewtUl  place  il  rintlnn 
a  lofty  ran-r  rallnl  the  Serra  d'Aire.  I  did  not  follow  the  Limestone 
through  the*  part  of  It*  course. 

At  the  eastern  civl  of  tin-  Semi  d  Aire  the  limestone  range  again 
turns  northward  ami  runs  about  N.  by  \V.  for  nearly  twenty  miles  to 
Rcdiiiha  ;  this  part  of  the  chain  is  less  elevated  and  has  not  obtained  a 
name,  yet  it  forms  I  marked  feature  m  tl  I  crowed  it  at 

Val  (FOfQaj  nlmui  *i\  milcfl  from  Thouinr  on  the  road  to  I.rina,  and 
then  after  losing  sight  of  it  for  MHDC  mil'-*  cauir-  upon  it  again  before 
reaching  Rediiihn,  wlo-iv  Am  Huulnritv  of  -lireetion  nnd  general  cha- 
racters left  me  no  doubt  of  the  identity  of  the  bedfl 

At  Val  d'Qros  the  beds  of  limestone  dip  B«SJE-  10%  and  cover  a 
width  of  about  a  mile  .  the  roek  i*  a  hard,  whit. ,  ei  mi  pact  limestone 
with  aconebi'iidnl  iVactnre,  and  contain*  Helemuites,  Turritellir-*  Corals, 
,\c  nUdi  I  had  not  tine  lo  collect.  On  thi  •■.•  ittn  flank  of  th* 
chain  the  limestone  is  seen  lo  rest  on  a  soft  ferruginous  snuditone 
dnXDff  miBOff  b«U  of  InOOttOne;  thcac  lower  bed*  are  very  little 
expoM-il.  bring  overlaid  to  the  westward  b\  uneoulhimn'ilr  DMS  of 
.  lelaccous  sand*  dipping  \V.  ;tc'.  On  the  cast  of  the  ehain  the 
hmcatone  is  covered  by  a  formation  of  feminuou*  Bands  which  appear 

CODftnubbtO  itj  (ln-r  DC  described  farther  on.  The  jui-iiiuu  yf 
the  bed*  aeen  on  this  traverse  will  be  •ecu  in  ■action  No.  3  (tig.  A). 

Near  lledinha  the  limestone  itrvtchd  out  in  an  easterlv  direction. 
nod  rUca  a$ain  into  a  high  mountain  ridge  called  indifferently  the 
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Serrade  Rabncul  or  tli*  Serrad*  Anrmo*  :  the  UtbOD  retd  which  had 

run  parallel  to  the  dun i  for  KTOC  *nlc*  south  of  Keilinha  crosses  the 
western  prolongation  of  the  limestone  at  rli.-it  rfBflgpi  tin-  tab  dip 
N.  05**,  uicl  consist  of  ■  compact  white  limeitone  wall  a  couchuuhd 
frae-ltm-. 

North  of  tlit  Serra  dc  Rabaeal  the  limestone  resumes  its  former 
course  of  N  In  ^V, ;  the  road  to  Coimbra,  aftfr  keeping  for  five  miles 
on  its  West  flank*  crosses  the  chain  to  Coudma ;  the  beds  here  strike 
N.  Mid  arc  nearly  pcn»»'iidi*-iili-u  ;  the  UliicstOUfl  i»  <  1  i n  j « i*-<i  by  some 
thick  iiitrn»'iiiii^  DMI  of  ferruginous  sandstone.  'I  it.  .1.  in  iv  licrv 
flanked  on  l"'tli  ufol  by  the  sands  of  the  suhcrctacenufl  aerie*  Ijing 
with  slight  inclination  against  the  nearly  perpendicular  Jurassic  lime- 
stones. 

To  the  nortliuj.nl  of  Condi  i\u  the  limestone  rhnin  fcradnalU  sink. 

down  and  loses  u  .  impOttKlOO;  I  followed  it  no  father  and  cannot 
state  its  exact  termination,  but  I  ascertained  on  another  trip  that  it 
is  not  to  be  seen  uu  the  north  bank  of  the  Mondego. 

Throughout  the  long  comae  of  thi»  limestone  chain  I  ws*  only 
fortunate  enough  to  collect  fossils  nt  Monte  .lunto  nt  its  extretne  ter- 
mination southward  ;  the*e  indicate  that  tin-  lied-  nt  tli.it  spot  belong 
to  the  upper  portion  of  the  oolitic  series :  I  think  it  probable  that  the 
rest  of  the  chain  belongs  to  the  same  part  of  the  oolitic  system,  but 
rl  I|  ri'ipnres  confirmation  from  farther  nlnenstum. 

1  have  only  visited  a  small  portion  of  the  district  uhich  lus  to  the 
cast  of  the  great  liimelone  chain  just  described,  uud  must  return  to  it 
before  I  can  be  certain  of  having  seen  all  the  «econilur\  formation*  of 
thb  [tart  of  Portugal. 

As  has  been  al  ntioned  nt  p.  157,  the  southern  end  of  'he 

chain  is  encircled  by  tlie  MthcreTaccoua  beds  which  tlank  its  eastern 

side  from  Monte  Junto  to  Uio  Maior,  beyond  which  1  did  not  follow 

that  side  of  the  chain.  The  same  occurs  at  the  northern  extremity 
of  tlie  chain,  its  eastern  edge  being  overlaid  at  Coudcixa  by  miIh  tv- 
taecous  be 

The  middle  part  of  the  jurnasic  chain  is  overlaid  near  Thomar  by 
ln'iis  whom*  agfl  I  rjinuoi  hx.  rh  I  found  no  orgaiiie  remains  in  them, 
and  cannot  OOBtpON  them  with  anv  of  the  heds  seen  on  the  west  of 
this  idmin.  Thomar  stand*  OB  I  thick  formation  of  a  coltish,  friable, 
wUtO  luneatone.  oceiisiuually  urcceuitcd,  and  passing  in  its  upper 
beds  into  a  white  calcareous  sandstone :  the  dip  at  Thomar  i*  K.  3°: 
I  found  no  trace  of  organic  remains  in  tins  rock.  A  limestone  nf 
similar  mineral  character  and  usnnily  nearly  horizontal,  reaches 
from   Thomar  to  Torres  Novas  and  Pome*.      About  Uiree  mOM 

west  of  Thomar  the  white  limcotonc  just  described    is  seen   to  rOtt 

on  soft  ferruginous  sandstone  and  sands,  Doming  a  band  about  three 
ndkl  wide.  This  sandstone  rest*  on  the  Jurassic  limestone  of  Val 
d'Ovoa,  which  dips  at  the  junction  E.S.L,  10°,  so  that  the  three 

•  There  i»  jjre4t  COnftWlOO  in  tlie  names  of  hills  Ihroiifthout  Portugal,  is  the  Id* 

haliituiU  of  din  oppmite  \\t\t>  of  a  rhnin  ofirn  $ivr   it   different  noiOM,  simI  I 

marked  ia  tbc  nup»  uc  frequently  incorrect. 
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M  rata  appear  tofnllnw  rnnformni-:  .  a-ul  seriinu  "V 

fig.  -1).      Il  nEght  therefore  be  thought  that  we  bad  h<  re  the  fig 

succession  of  the  bed*  above  the  jurnssic  UJBeatOM  of  Vil  <l  I  I 

1  can  hardly  belli  »'■  tint  tofe  the  COOty  bacaUM   tli«    BmCBtOQC  b    ! 

Vd  d'OvOS    ftfO  of  Km    tluVknc*.    thun  in   msuy  cit !i<-r  ptftl  of   tlu 

chu.u.  mid  their  scric-.  BUKJ  Chtrafbfl   be  incomplete;  Mid 

that  if  the  Thomor  beds  IftSW  of  an  ■] 

Junaak  llinfHiiw.  tfaej  mrald  dor  nfim  U-  •  naetiion  with 

them. 

I  Mi  the  other  liiuid.  I  cannot  connect  the  Thomur  lime-atone  with 

fhr  nibcretaccoui  series,  risca  I  haw  nn  do  fossils  in  it,  and  it differs 
in  mineral  character  from  all  the  suhrrrtAccoua  limestones  obsrrred 
to  the  westward ;  nnd  the  sands  below  it  have  no  peculiar  character 
which  can  u-'ikIi-  Hi  in  doUflllillilu  their  ace.  We  must  therefore 
leave  the  determination  uf  the  age  of  these  beds  until  more  informal"  > 
is  collected  about  them. 

Limestone  and  Sandstone  of  Coimbra. 

The  citv  of  <  'oimhrastnndson  a  Lhneatoua  formation  of  great  thick 
new.  which  FUM  BBDOnformably  from  below  the  bedfl  of  limestone  nod 
•-.iiidsToiicof  the  suberetaceous  period,  os  prcvionsh -described  (p.  NU), 
and  shown  b  Hffitfffllf.  Nof,   1  niitl  '-'  (tig*.  'J  &  3). 

Tin-  upper  be  Ii  rf  Ihw  itooc  in  vol  i  tea  nt  Farnos,  three  or  four 
miles  norm  of  Gaunbrt,  nnd  Again  two  or  three  miles  to  the  south  of 
tin-  inwn  mi  tlic  Lisbon  mail;  they  constat  of  thin  alternating  btdl 
ofhnrtl  aiUJlboCOUs  limestone  and  marl.  From  below  tOOM  njh-s  a 
hnni.  compact,  grey  IhrWntflM  of  gr&al  thicknt*s«.  dipping  N.W.  .  Q 
to  If6,  on  which  the  town  is  built,  and  which  c  r  several  miles 

on  both  ridM  of  the  river  to  the  N.B.  and  S.K..  Rffttsag  nearly  a 
M'liih  inli-.  Organic  remains  most  be  rare.  *.*  I  found  DO  trace  of 
them  in  several   spots  which  I  examined  ;    hut  in   the  Muwiim  of  I  he 

Uohvnitj  ofCoixnbrt  arc  i  few  Ammonite*  from  tba  upper  beds  of 
the  limestone  at  Fomo*.  which  lad  DM  Co  *■  appose  on  a  very  flight  ex- 
aiiiiuation  that  the  limestone  belong*  to  the  upper  or  middle  put  of 
the  mililic  scries. 

At  the  upper  part  of  Coiinhrn  the  limestone  U  seen  to  rc«!  con- 
formably on  a  formation  of  ferruginous  <nnd*tonc  of  very  great  thick- 
ness: Enabadaat  tnejtmottoo  « i > ] >  N  w.  30°. 

The  following  is  the  order  of  the  beds  of  the  laudftone  formation  I  — 

1.  Hard  calcareous  coiurloiucra'c  lying  below  the  Coimbrn  lime- 
itOM  ;  of  li'tlc  thickness. 

2.  Softer  ferruginous  sandstone  with  some  beds  of  red  aud  blue  marls. 

3.  Ferruginous  sands. 

!  I  •rrujiiniiiiH  HMinKtimr.  OOntahuag  inninTons  large  blocks  of  iu- 
iluratcd  -date,  jasper,  fa 

Bach  of  the  three  lower  diM'itnu  is  of  great  thieknes«,  and  the 
whole  oo*on  i  breodeb  of  about  four  milea,  with  a  diji  umatty  of 

\.W.  '10°.  The  snmUtone  ret.U  at  Fortelln.  foui  ritilo*  « • : i - f  ul  (  oimbra, 
agaiuM  a  lofty  ridge  of  micaceous  Bthisi  which  runs  nearly  north  nnd 
toulh,  and  forms  the  rnvfern  houiidary  of  the  secouihir\   ili-tnct. 
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Having  only  traced  tin-  (Viuilnu  ISmflftOpf  Slid  nandMonc  fi>T  a  few 
iiiilrs  from  that  rtf y.  I  am  not  aware  how  far  tlicy  extend  either  to 
tin-  north  or  south.  The  Srrni  d«-  ISiimico  has  been  described  r-i  nu- 
ll consisting  of  a  sandstone  resting  on  micaceous  schist,  and  as  this 

rang**  of  hills  i*  exactly  QB  the  line  of  tin*  Oonsbra  sandstone,  it    ■ 
possible  that  the  MndttOfM  of  Buinro  tuny  belong  r.i  tfafl  MOM  form* 
tion,  although  RBI  BMBI  from   tlmt  locality  in  the  Museum  at 

:i  mi  -(amorphic  appearance. 
Thr  limestone  of  Cofmori  is  MrunniU'd  from  the  jurawic  limestone 

Chain  west  Of  COD*  .mthI    nnlr>   »f    flat    country    otv»  red   by 

ruirx-rctoccotix  bed*.  Until  the  organic  remains  have  I  urn  rxnmint-ii, 
it  cmaot  hi-  determined  whether  it  n  itrictlj  iHiatkil  with  any  of 
the  other  jura**ic  limestones  of  Portugal ;  it  is  "however  not  improbable 

that   <li     I  •  Minora  sandstone  may  prorc   identical  with   thmocbtOUC 

which  near  Ruarcos  overlies  the  carboniferous  series  of  Gape  Mnudego, 

which  belongs  to  the  oofitk  period  and  will  be  next  de-.cnl>cd.      Till 

■  ucartained,  we  must  be  content  to  class  thi  Ooimbn  Ihwoai 

jiml  ■MiiuKti.-in-  iii  tin*  Jurassic  system  witlioul  determining  their  exact 
place  in  th*  Ml 

Limestone  and  Coat  of  Cape  Mumteyv. 

It  has  hi*' n  mentioned  p.  1  I",  that  below  the  red  sandstone  of 
BttUTCOBj  referred  C- »  tin  Milicrctnrmii-  [>■  riml,  (here  IB  another,  bod 
of  sandstone  lit  the  online  period,  OOgMCtcd  with  the  coal  and  lin -f- 
atonefl  of  <  !bM  Muudego :  a  good  section  of  then-  beds  is  been  along 
the  coast  between  ltuarcos  and  the  extremity  of  the  ('ape,  exhibiting 
Ibc  following  Mrioi  En  descending  orders — 

|a  Itcd  KndltODM  with  some  bed*  of  marl.  DOBUBeAcfalE  *  little 
west  of  tiuarcos,  when  tlicy  dip  K.S.E.  15°;  farther  west  the  dip  is 
S  K.  10°.  These  sandstones  appear  to  I >e  the  uppermost  jurossie  rocks 
...  n  Ea  tin-  m  [gkbouj  bood. 

2.  A  Kries  D?  Knndstonr*  of  various  characters  containing  a  few  thin 

i.riis  nt"  iiii|niri-  innflitODt,  which  booom  mora  important  in  the  lower 

port  inn. 

3.  Coarse  limestone  about  100  feet  thick  with  mmiic  partiuga  of 
sands-ton*  with  abundance  of  small  oysters  and  other  shells,  dip  S.E. 

IT. 

•I.  Sandstone  of  great  thicknc**  with  some  thin  beds  of  limestone, 
containing  Ostraa.  Terehratula,  \<  .,  dip  S.K.   1U°;  in  the  lower  part 

l  !i  ■   Utile  (niic     arc   (I  iicU«T  and    unite  fivipirnt. 

6.  Carfn  .microtis  scries,  vix.  : — 

a.  Alternate  thin  beds  of  marl,  limestone  and  sandstone,  li  feet. 

6.  Coil,  3  feet. 

e.   Alternations  of  white  limestone  and  grey  marl,  1*2  feet. 

tt.  Coal  I  foot. 

r.   Marl  and  MtiuUtnuc,  5  feet. 

/.  Coal.  6  inches. 

g.   Carbonaceous  shale  alternating  with  III  mill  Mill.  0  feet. 

A.  Coal,   I  toot. 

i.    Alternations  of  shale  and  limestone,  S  feet. 
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.    Cod,  1  fool. 

k.  Grcr  marl,  3  feet. 

/.  Coal,  3\  to  -J J  feet;  the  only  bed  work. -.1. 

m.  Gn'j  marl.  Il  tat. 

«.    .Alt-     Kifi.iii  ofgTC}  marl  am]  whit*  lime*  ton*. 

C.  A  formation  of  grat  &icknets>  cot  ■"  thin  beds  of  Mi.  M. 

earthy  liuH-ir-im-  Mi-niating  with  blue  marl,  the  beds  tnrriug  from 
six  inches  to  two  fret  thick  :  lhi.-*  Iflrfai  rcsembU*  in  anprarannr  our 
blue  liw :  dip  8.E.  10°.  Thftac  In  iU  nr«-  m-wd^l  vmMi  Ammonites, 
*omc  of  which  an-  abate  tfcm  fa  t  lfl  dkufiCflT,  Bod  OttltT  -I. 

7-  I  did  not  see  thi-  bodl  mubdjing  the  above,  but  I  was  told  that 
on  the  north  <idc  of  the  CaM  ft  reel  marl  rose  from  beneath  th.  in. 

Tlimi-.iMi.  remain*  t'oiiini  in  (in-  li:iii>tr.ii,  ,  Nnv  .1  Am]  -J,  aboffj  the 
rarhomferou*«i*rie«.  nrefew  in  mmibrr.  and  of  sprrict  wliieh  on  I  v  serve 

to  indicate  the  middle  part  of  the  oolitic  scries ;  they  are  as  follow*  i 

Corhuli  trigona,  Itvmtr.  Oitrra  •oliuria.  Sow. 

DtoftChOTI  nooroSS,  B.  »•  Pern*  r&TTflotdSt,  L*m. 

Mytilm   llrni-u.i.    it.  u  Trrrlirnlula  liimitTirciiuU.  SrJUntknm. 

There  appear  to  bfl  fetl  bed*  of  coal  known,  forming  a  totid  thick* 
neas  of  about  ton  foot  \  tllC  <i'uility  is  bituminous  but  it  contains  a 
i;uod  ileal  of  sulphur,  which  prevent*  its  general  cAmmptioQ,  and 
th-  iiinirt  have  only  been  worked  on  a  nniall  BCtfe:  the  miiiti  are 
.•'.I  .    i.i  i  .,  lmt   tin'   ('(in-.!   h  too  rough  tu  allow  the  eon  I  to  bf 

Bfaurpod  on  the  snot,  and  it  is  carted  to  r'igucira  for  shipment. 

M.  Michon,  the  director  of  the  works,  was  kind  enough  toaOpplj 

me  with   every    information   oOOOenUBg   thini,  and  to  y.  QOM 

-[.i  inn  mm  of  i  %rim'itr*  which  w»h  tha  'oiU  planl  be  hud  observed  in 
tne  brl  •  .  ii  was  found  in  tlie  MOT  marl  (m)  immediately  below  the 
principal  bed  of  coal.     I  eould  find  no  traces  of  any  other  plants 

::.'  the  nil.bi-h  of  the  ininc. 

Mr.  Morris  has  bad  the  goooftt  I  to  examine  the  Hpccimcns  and 

finds  it  to  be  a  variety  of  Zamttc&  prammms.  n  well-knou  □  -jn  .  iff  of 

tin-  cnrlMiiuferooi  shales  associated  with  the  inferior  oolite  on  the 

I  Of  Yorkshire.     His  remarks  on  the  subject  will  be  found  m  the 

\ji|i<  m!i\. 

The  following  IpMsflfl  MM  found  in  the  liens  of  blue  marl  and 
tone  No.  ti,  below  the  coal  atrial ;  tbev  clearly  pro*C  that  these 
beds  belong  to  the  lower  part  of  tin  online  series; — 


TerebratuU  Astieriana,  D'Orb, 

Dtuouab.  n.  •- 

d*Cor*U,  I  os  touch. 

— —  perovaus,  Sou: 
Ammonite*  aacep*.  KnntcAe. 

Hakrri:r,  Sow, 

•  Broiiguiailti,  Suti:. 

'  discui.  Sow. 

—  hectieut,  Rhne^kf, 
Perhaps  on  further  examination,  the  sandstones  which  lie  above  tlie 

coal  ceriea  of  Cape  \ffiude£»  muy  prove  to  be  identical  with  the  red 

■andatonri  b  low  the  Coiinbra  Uneaten*.     This  seems  the  moat  pro- 
bable classification  of  these  detached  masses  of  Jurassic  rooks. 


Ainmoinif-  Uriinci  \  D'Qrt. 

Iluuiphriciiamii.  Smr. 

niacrocephalus.  ScMlo/Aerm. 

ino*Jiularix,  l.wui. 

-  oolifliiriik.  oV<M, 
Iicotnphalu*,  S„it-. 

.    Thrr e  «pecle«.  supposed  to  be 

undpicribed, 
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Linxp/ttttnt  o/  Monte7*6r-re1hf*.  $-e. 

I'll.-  t9Wfl  of  Munii  im'ir  rtlbo,  OB  'In-  north  bittk  «■!' flu'  Mondego, 
twelve  Cff  fifteen  niili**  Mow  Coimhra,  stands  on  the  southern  c\l re- 
nin y  of  a  ridge  <>i  tbnwfeoiM  about  a  mile  wide  ranmng  to  the  N  N.E., 

which  i*  rawed  uneoiifunnnMy  at  a  high  inclination  through  the  sub- 
dtttaooon  I  iwTMTimnNo.  J,  fiic.  $)«   Atabatantfr 

the  limestone  beds  form  a  *tcrp  anticlinal  a\i«  j  bill  this  il  merely  local, 

as  a  littlr  north  of  the  town  they  all  dip  S,E.  30°,  md  (hither  to  the 

north  K.  .in'.  1  la-  rid  p.-  is  of"modcrate  height  and  dies  away  gra- 
dually in  it*  COUTH  uortliwui-l. 

The  liine»ii>iir  li  mtlu r-mtl.  whit*,  and  tftj  argillaeeou«  :  it  contain* 

aboaducQ  ,it"  Ann  lonta*,  BdcrmnitM,  sad  other  -'nils  which  provi  il 

to  be  of  the  age  of  the  lias :  the  following  is  the  list  :— 

CryphiM  ol»lif|u»ta,  £r/w.  Ammonite*  eaten; 

I'lii-Jlillu  >jiiiih»i.  Stjw.  ■■  ninafiat,  Hruyuicrc. 

Terebraiula  bulcns.  PhUtipt.  Siukrvn,  v>» -. 

^—  UlllUHJOapbala.  S&r.  Thouaremis  ?,  D'Orb. 

-mnclaia,  £oir.  I  :•  l<  nunti      |..|..  ii.,    ...  Schhlhnm 

— —  Irlfftlirdia,  .Sou-.  N.miilux  ltin:r.iln»,  .Sow 

Ammonite*  hrevispina  '.,  .Voir.  Turrtlite*  Hcirciin*,  n.  %. 

Bniiniamis?.  li'lirb 

1  only  followed  the  limestone  for  four  miles  to  the  northward  of 

Mmiteincir.  "(nit  iu  cnMBDg  flmo  Aveiro  to  Coimbra,  I  observed  a 
limestone  of  precisely  .-iniilar  tniiiernl  character  nt  Yendas  Not  as,  four 
leajriics  ni-rtli-wevt  of  I  ojmbni :  this  place  is  about  twenty  mile* 
N.N.l*!.  of  Muncemor,  nnd  \*  consequently  on  the  exact  strike  of  the 
Uootemor  BmwtODC  |  several  fossil  shell*  are  common  to  the  two  lo- 
calities and  the  list  of  those  found  at  Vflndai  Novo*  connects  the 

timeftone  <»f  that  place  with  the  lin*.  1  led  convinced  tbtrafim  that 
1  iii-  ii  1  in-  inn ili'-rii  proIoocaiioH  of  1  in-  UoDtonnSi  ridge  of  LisuwtooM. 

The  following  lpe<  LCtf  MR  found  at  Vcnda*  Nova*: — 


ih  ipioou, 
Sphifer  lirir.i..i-. 
— —  gr*nulu>ii*.  Gelt//. 
Ttrthratulft  temheilra.  Sow. 
—  carinata.  Lam, 


Ammonite*  ftimiatu*,  limgstiirt. 
<   Stok' 
DSttM  fetJIU,  If'lTrO. 

—  |nivil!i>:.m.  Sihttithrir*. 


The  beds  at  Yendas  Novas  dip  S.R.  10°,  and  rise  very  little  above 
tit*  level  of  the  surrounding  -.nbcretaceoua  beds,  with  which  they 
might  easily  he  confounded,  if  the  organic  KKUUMWCn  not  carefully 
otami.    Tln-ir  position  i*  dunra  in  Motion  No.  1  (fig.  2). 

The  prolongation  of  the  line  of  the  limestone  to  the  N.N.K.  would 
bring  it  across  the  road  from  Coimbra  to  Ouorto  near  Agueda,  bat  as 
1  nw  uo  trace  of  audi  limestone  in  that  neighbourhood,  I  presume 
that  beyond  Wmla*  Nuwi-  ii   -ink-,  helm*  flu*  -uhcri'taceniiH  bed-.. 

Tliere  is  bowom  ;t  patch  of  similar  limestone  at  Meulhnda  on  the 
Opurinrnad,  about  three  logon  north  of  Coimbra:  iu  characters  are 
exactly  tinular  to  those  of  the  limwtOttCi  of  Montemtfr  and  Vends* 

Novo?,  and  like  them  it  contain*  the  Tirtcmnitca  pa.rHlom*  in  abun- 
dance, so  that  it  is  doubtlessly  port  uf  the  same  WO,  though  on  a  dif. 
fercnt  line  of  strike. 
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Tin-  HmefteaC  Of  Mealhadais  slightly  exposed  and  it*  relation*  are 
not  will  seen:  on  the  mirth  nnd  south  it  U  1000  eovered  up  by  the 
subcrctaceous  Bauds,  but  1  did  uotscchow  fur  ir  extended  jn  th,-  other 
directions. 

Lutirtfone  of  San  Vtdrtt  and  Skate  of  Rttmalhao,  near  Cintra. 

•   U. I.  m  detente!  at  p.  122  0(  mv  former  pnprr  " 

Nciphlwuihood    uf   LUfaODg   when-  I  hey    mr    >i  staled   lo    be 

continued  to  tin*  const  Along  the  north  *ide  of  t.hr  range  of  gntniti-  : 

this  i*  ii"t  the  case,  as  on  thai  -ode  of  tin-  hiBl  they  Mop  close  to  tlic 

loun  of  <. 'intra,  nnd  thr  bed*  which  overlie  the  granite  bctneen  ('intra 
jiml  tin   -r.i  In-long  to  the  ffabervtaceou*  *erie*. 

In  the  shale  at  Knmnlhno  some  organ  ir   rcnimni  occur,  but  usually 

in  very  bad  condition,  as  the  great  masse*  of  trap  in  r  erst  ratified  with 
tlic  shale  hat*  altered  iti  clmractera  and  almost  rcdoced  i'  BO  the 

dition  of  slate  :  the  following  were  found  by  the  side  of  the  road  close 
to  Ibinmllnu"  :— 

Aniiuunitcft,  Ion  tuueli  crmhcJ  Avioul*. 

for  identification.  Poaiifauia  Bronnii,  Gol/if.%.  113  f.  7. 

ririimiunufii. 

The  Inst  is  a  species  found  in  the  l'uu  of  Wirteuiburg,  with  which  for- 
mation «•■  imixt    eonurH  tin-   bed    until  wc  have   better   ividence  rr- 

epecdng  it. 

I  bare  nothing  to  idd  to  the  former  defcriptioa  of  the  Su  Pedro 
limestone;  the  only  organic  remains  observed  in  it  were  amorphous 

mrnjcn  apparently  related  to  sponges,  which  arc  very  ibtmdonl    n 
limestone  a  little  to  the  north  of  San  Pedro.     The  sheila  mentioned 
nt  p.  123  of  thfl  former  paper  belong  tn  the  mihrrctacrou*  liniratoi 

U  r he  fthale  of  Kamalhau  overlies  the  San  Pedro  limestone  coo- 
foraiably,  it  in  probable  that  the  latter  also  belongs  to  the  period  of 
the  lias." 

1  lie  preceding  rocks  in  nil  the  deposit*  north  of  the  Tagu*  be- 
longing tn  iln  uuliiii-  m lie?  wiili  whieli  I  juii  acquainted*  I  beli  re 
that  the  Inch  limestone  range  of  the  Sorra  do  Arrnhidn  near  St.  Ubos 
will  aNn  pii.se  f  •  i  liiiiiii^  t.i  tin-   Mime  wries  :  but  the  limestone  h 

along  the  eoajt  betmea  Oofmbni  nnd  Cape  Kipk-hel.  fannerij  de- 
scribed us  the  Bqncfad  limestone,  belong  with  the  rent  »f  that  forma- 
tion to  the  siibcri'taeeoutf  serieti.  (.See  ante  p.  151,  and  Geology  o( 
Neighbourhood  of  Lisbon,  p.  121.) 

The  preceding  ilcHcripiiniis  of  the  various  i-olated  Jurassic  deposits 
Of  Portugal,  coupled  with  the  study  of  the  organic  remains  contained 

in    thew,    lead    to   tin    f.illi.wing   COMpaiieOB    of    tOOM    foulest  With    the 

oolitic  seriea  of  Knglnnd,  via.  :— 

Tin-  limestone  ui'  Monte  Jui  m  mnl  subjacent  sandstone  arc  to  be 

clawed  with  the  upper  portion  of  the  oolites. 

The  limestone  Ol  (''Minion,  resting  071  B^iI  lhiekiiev*ul  red  :.nn!>, 
will  j»ru!i;il>tv  prove  next  tO  th'*  iihmi>  in  tlie  defending  ordrr 

The  calcarcOUl  bodl  above  the  eonl  of  Cane  Mondego,  surmounted 
by  red  sandstone,  belong  to  the  middle  of  the  oolitic  series. 
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Tti*  carboniferous  bed*  of  Cape  Mondego  muat  be  compared  To  the 
oolitic  coal  of  Yorkshire :  theirnosition  in  (be  scries  seems  nearly  the 
same,  and  the  aame  IptxiM  OtZomilti  has  bMB  fumul  in  both. 

The  beds  of  limestone  and  mnrl  below  the  coal  belong  to  the  lower 
part  of  Uic  oolitic  series. 

The  limestones  of  MontemoV-vclho,  Yciidas  Novas,  and  Mealhada 
must  be  classed  with  the  lias. 

In  this  list  wc  seem  to  have  representatives  of  the  principal  oolitic 
bed*  ,  yet  it  i?  probable  that  then*  are  other  Jurassic  beds  in  the  IV- 
niiHiiU  which  have  no  representative*  in  | in-  distrirt  here  described  ; 
for  it  has  been  tiMial  to  class  in  the  oolitic  system  the  am  UndtUUC 
of  Gibraltar  and  Um  Honda  hill*  which  rcrts  on  a  thick  formation  of 
brown  shale,  neither  of  which  rucks  cum  I"1  <«n nj utriM I  with  any  of  the 
beds  above  mentioned.  The  limeatonc  of  Sail  Pedro  near  Cintra  has 
more  resemblance  in  mineral  character  to  that  of  Gibraltar  than  any 
other  of  the  Portuguese  limestones,  but  it  would  he  juvmaturc  to 
class  them  together  while  so  little  is  known  of  either. 

Thi*  comparison  of  the  Jurassic  rocks  of  Portugal  with  those  of 
England  is  onlv  mndr  in  the  Blntfl  general  sense  :  (lie  VoG&l  of  the 
two  countries  differ  in  mineral  character,  being  in  England  oolites 
altematiuir  nufi  hlue  clays,  and  in  Portugal  hard  chujmuci  limestones 
aeparated  by  ferruginous  sauds :  it  ismily  in  the  organic  remains  DOB> 
tamed  in  them  that  we  find  any  true  resemblance. 

Sti,uhtoneA  of  ivhich  the  aye  is  not  yet  tletrrminrd. 

To  complete  the  account  of  my  observations  of  the  secondary  for- 
mations of  tins  part  of  Portugal,  it  only  reinnins  to  describe  certain 

beds  of  sandstone  of  undetermined  age.  which  lie  within  the  atea  of 
rocks. 

R&l  SafuUtont  of  the  Vouga. — Following  the  road  (ton  1  Coirnbra 
to  Oporto  we  meet  near  Agueda  with  a  coarse,  friable,  white  sand- 
stone dipping  S.E.  S°t  which  passes  into  a  softer  reddish  ftftBdltflnC 
and  ferruginous  sand  which  continue  to  within  n  quarter  of  a  mile  of 
Serdau,  m  tiny  rJQn  S.  2°  or  3°;  these  are  the  last  beds  of  the 
Bubcretaceuus  series  which  are  seen  in  proceeding  northward  along 
thin  road. 

jQflt  bfiforc  reaching  Serdan,  u  red  sandstone,  dipping  S.  15°,  rises 
from  below  the  beds  just  mentioned  and  continues  with  some  irregu- 
larities of  dip  to  the  north  bank  of  the  Vouga,  where  its  continuation 
to  the  northward  is  concealed  by  gm\  1 1  OOVOring  the  countn,  up  t<» 
die  appearance  of  the  micaceous  sen  is  t  at  Alhergaria  vrllm. 

Tlic  red  sandstone  of  Scrdao  has  no  resemblance  to  any  of  the 

PottOMiaW   rocks  yet    described  .   Kl    £l  ;i  line  ^ntmc I  samNfone  Of  I 

deep  brick-colom,  m  vw-U-dcfiuod  beds  otpsra  tea  l»',  thin  la^cr»uf  mar), 
ukI  rliiM  ]\  menddfl  Um  dm  red  ttndstonf  of  our  Midland  countn-. 
It  cannot  extend  far  to  the  westward  ■  >,  a*  near  the  mouth  of 

the  Vouga  the  subcretaceous  sands  rest  immediately  on  the  Silurian 
rocks.  I  hau-  do  information  respecting  its  extent  eastward,  and 
must  leave  its  age  in  doubt.  Yet  its  poaitioi  In  coataet  with  the 
elder  schists  being  similar  to  that  of  the  sandstones  of  Busoco  nd 
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iil>m.  makes  it  probable  that  iht-t*  sandstones  may  helonjc  W 

miuI  form  r  line  of  secondary  rocks.     Hut  the 

differ,  nt  mineral  character  of  these  deposits  b  against  the  supposition. 

There  arc  8till  «Yeral  part*  of  the  district  north  of  the  Tagu*  which 
i  l>r  explored,  before  the  series  of  the  Kcondarv  formations  of 
that  part  ol  Portugal  can  b<  red  complete,     the  narrow 

of  country  btttween  the  sduM- ui  the  Deux  a  and  Zesere  and  tin 
junwic  chain  of  Monte  Junto,  the  Bcrra  d'Airc,  &c,  inuit  he  fully 
examined  toectahlish  the  BflBOOfl  i 

and  the  other  fonnations  described.     The  with  hank  <vf  the  Mondcgo 
must  also  be  examined,  as  we  may  there  hope  to  tin<t  gome  connn 
link*  between  the  varii  ten  of  the  Jurassic  series.     And  the 

boundary  of  the  secondary  district  north  of  Coirabra  must  be  rioted, 
to  determine  whether  any  connection  exist*  between  the  sandstone* 
ofStrdad,  llusaro,  tniCohtthra.  Until  these  spou  b*Te  b<en  visited, 
On  mn  bin  offered  of  the  northern  half  of  Portugal  can  only  be 
regarded  aa  a  rough  approximation. 

General  Remarks. 

1  hroughout  Uie  district  here  described  there  i*  lew  Tarirty  of 
mineral  character  than  arc  usually  wen  in  the  same  range  of  fonna- 
tions ;   the  whole  consisting  almost  entirely  either  of  ferruginous  «ml 

and  sandstone  or  of  mm  pact  limestone,  with  very  little  clay  or  shale. 
Tin'  inula,  whether  of  the  tertiary,  the  crctaocoi  •.  01  the  oolitic 
periods,  hare  all  nearly  the  same  characters,  and  can  hardly  be  di- 
stinguished by  their  Appearance,  and  most  of  the  limentones  of  the 
ctctaccou*.  subcretaceous.  and  juraaaio  fonnations  have  a  similar 
enmpnet  xtnu-turc,  white  colour,  md  CODS'  Imidal  fracture.  These 
resemblances  between  beds  of  different  ages  add  to  the  difncul' 
the  first  geological  survey  of  the  country,  md  mjghl  he  pleaded  in 
excuse  for  many  errors;  hut  they  are  also  in  themselves  facts  of 
int.rest,  which  show  that  the  Portuguese  nxkl  wen*  deporitn!  i  i  ! 
conditions  which  varied  little  during  long  periods:  some  of  these 
conditions  may  be  ascertained  from  the  comparison  of  the  characters 

rl."   iiikI    mC  tin     uiiiiii:iU   uliirh  hftVC   hrrn   .-nM  hiiImmI  in  tllMII. 

T11  OtantOOO  with  thl  lower  beds 3  t lie  fine-grained,  argillaceous 
limestones  of  Montemor.  Vendas  Noras  and  Mealhada,  referred  to 
the  aire  o\'  the  lias,  seem  to  have  been  deposited  En  deep,  quiet  water: 
Amnumitr'  iti  11I  lirj+7nrt$t<r*  are  abundant   in  them,   Itr.-trhioprxfa  nre 

also  common,  bul  the  I.<;;.irltihr<txehititti  are  rare,  and  I  only  met 
with  one  solitary  (Iftstsritpoi  of  the  genni  Plcwrotorrnma. 

The  calcareous  ■rkl  MOV  the  conJ  at  Oepe  UondcgO  ha*  also  the 
charactc  1  <  p-wotrr  formation  ;  the  limestones  are  argillaceous 

ami  alternate  with  tine  marls;  the  fossils  found  in   th«BQ  HON  TVre- 

bratvltt  nnd  Cfphalopoda,  the  Ammonite*  being  in  extraordinary 
abundance. 

The  change  from  the  beds  fust  mentioned  to  the  carbon: 
series  resting  <on  them  10  so  iuddcn,  that  it  mu-'  hi   nMriboted  t. 
wpbcavnl  of  the  bed  of  the  sea  soou  after  the  deposition  of  the  Cape 


HM9.]      SHARK  ON  THK  (-SECONDARY  ROCKS  Of  rORTVGU..       1U7 

Mnuikgo  limestone,  as  we  rise  from  limestones  and    marls  full  of 
AmmomliM  to  a  srriea  of  marls  and  aaiMlstonea,  iiiehitiing  several  b 
of  coal  aud  containing  laud  plant*,  but  without  any  remains  of  1112 
animal*.     Ami  in  the  bed*  suotc*  this  carboniferous  ft)  orgiuiie 

remains  promt  b  cam]  Ml  to  tboaa  ma  In  11m  beds  below 

the  coal,  bring  of  the  genera  0jf>«ra,  Perna,  Dianckora,  Cor!,' 
and  MytihMi  all  probably  inhabitants  of  nandlfflle  depths,  nith  only 
onr  specie*  of  IW+brattiln  nml  no  Vrphahpot!  irhnte\ vr.     To  these 
succeed  coarse  sand*  and  irrtt-s,  which,  like  the  If  jail  nun- 

tiourd,  indicate  the  exbtcucc  of  n  >hallow  oca  At  n  moderate  distance 

from  kmi.     And  thui  ii  tfceeharacter  of  mil  lb  aAnl  deposits, 

excepting  the  great  calcareous  formations  of  Gonbn  anil  pfflBta 
Junto,  1  simmonitea  and  Uefernntte*,  which  were  pxobl 

formed  in  deeper  water. 

Tkl  whole  of  the  rorka  of  the  aUbCNfteoSOlM  aerie*  appear  to  have 
been  fbn  lie  land  anil  in  shallow  water.     The  limestones  in 

this  »erie«  bear  only  a  small  proportion  to  the  sandstone*.  In  tin 
lower  division  there  nre  Inrge  accumulations  of  corals,  which  are  so 
abundant  at  Alcnmwr  and  in  the  corn  -ponding  bods  between  Alliandra 
and  Sound  as  to  form  complete  reef* :  the  species  of  OkafrOMOft  O/r- 
f/ibUK  3/y/i7iw,  JL-e.,  together  with  Gusttrvpoda  often  ol"  l;n 
also  mdkaU  depoaita  in  seas  of  moderate  depth,  and  the  bed  of  lig- 
nite found  in  several  localities  pfOfW  that  lnnd  wM  then  not  fnr  distant . 

Tlir     lir":tf"'.i      i'-.i.!.lirr    ifc    to    the     BBflM    rtt-vf        01     thoM    hi-iU    I    nlilv 

id  oik'  apecfaoCP  of  Btiewmte  and  not  n  single  Jntuonite,  while 
the  Tere&ratufte  arc  very  rare  |nj  routined  to  the  lower  part  of  the 
Ee*. 

Tl.i-  bjpptlritfl  1 1:  ii«    loo©  with  subordinate  bed  a  of  calcareous  marl 

appears  to  bare  been  formed  in  quietef  water,  bat  thooranie  nauhM 

id  in  it  indii  lie  that  it  was  deposited  in  n  sea  of  moderate  depth : 

they  are  prfaripaUi  LameUibranthitte^  Qaaterofodtj  und  Kudtita, 

flrarhiopadm* 

Thus  after  toe  deposition  of  the  older  Jurassic  limratones  nearly  afl 
the  wcondnrv  rocks  of  this  district  appear  to  hare  been  deposited  in 
shallow  i  it  irs  und  for  the  most  part  m  rough  teas  near  a  const.  But 
we  cannot  appreciate  all  the  beatings  of  these  facts  till  we  know  the 
character*  of  the  formations  of  the  same  age  in  other  parts  of  the 
Peninsula. 

The  proportion  limw.-n  the  DJ  '■'-  Ud  the  |-''".  inusly  kinmii  specie* 
of  organic  remains  is  %  rj  in  the  dift<  ndnry  forma- 

tions of  Portugal :  in  my  collection  only  about  45  per  cent,  of  the 
fossils  from  tin  binpurite  Ifani  tone  are  ayiintsl  ipeeiea,  b  lbs  sub- 

CTCtJiccoiis  beds  5ii  percent.,  nml  ie.  thl  Jurassic  series  about  84  per 
cent.  Al  thi  -|><  CDS*  of  MMUldaiJ  European  fossil*  hitherto  JoBorfEed 
are  nearly  all  from  of  KaJTOpt,  the  popOVtion 

Of  oVambed  formation   shows  how  many  of 

tii-  species  are  known  to  h*T*  b<  I     common  to  the  sea*  of  the  north 
aud  south  of  the  Pyrenees  at  the  ^cdIol-k-uI  «  poch  in  qoeation. 
Bofbra  wa  oan  safely  ooDclnda  Sou  khi   ubovc  ifirfrirripl  ibaft  the 
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inhabitant*  of  the  o arlit»r  «eas  had  a  wider  rang*  north  ami  south  than 
those  of  Inter  period)*,  we  must  take  into  cniudderauon  the  luhits  O 
the  animals  of  which  we  find  the  remains,  and  m  irbetlw  the  differ 
eucca  are  due  to  greater  power*  of  migration  of  the  species  of  one 
formation  over  those  of  other* ;  or  whether  thvy  dc|»riid  on  tlw  dif- 
ferent depth*  helnw  the  surface  nt  which  the  shells  may  be  sunpowed 
to  have  been  originally  di  poBtsd  ;  for  we  may  expert  to  find  most 
widely  (liHiiHil  the  remains  both  of  annuals  capable  Of  nrfanmiflg  out 
to  sea  Atlil  <»f  tin-  inhabitant ■-  ■  if  deep  \>»tcr,  which  licing  low  affiffKtti 
by  climate  than  those  living  near  the  roast,  can  live  equally  in  very 
different  latitud.  ■. 

The  following  tnhl>   shmvs  the  number  of  the  prrviouflljr  described 
ami  ni'  r  1m-  tu-M  ►  peciea  «f  the  fom  »rdus  of  Mollud  i  meludc 

mi*t  of  the  l'ortui*ue  ■>■  -'enndnry  foswls,  in  each  division  of  the  geolo- 

rical  series ;  and  also  tin-  proportion  percent  which  the  prcvioadj 
known  ipedfil  bear  to  the  whole  in  eaeJi  caste. 


In  the  IJippurite  limestone: — jitIi 

Gasteropoda I 

Hr.irhiopOtla    ...  — 

Cephalopoda  — 

In  the  Suderetaceous  teric* : — 

Gasteropoda 11 

LftmcMitiraiu'hiftCa 23 

brachiopotfa 2 

Oplmlnpoiia    ...... — 

In  the  Jurwmir  Aeries  :^ 

Gasteropoda   — 

I.niiirUilimiirhiata  ft 

Brtchlopoda  10 


New 

•  |*sri*-. 

4     .... 
.     13     .... 


JVr  rrntftg*  of 


ie 
18 


41 


56 

100 


2 
2 


*••  I. <••• 


75 

83 


Cephalopoda  84     4 


Total 


86 


61 


If  we  disregard  the  formations  and  look  only  to  the  character  of 
the  animals,  wc  shall  find  that  of  the  Portuguese  specimens  collected, 
'  par  nut.  of  the  Gasteropoda, 
.  •  1       „       „       „       Lnjnelliorauchiata, 
Hli       „       „       „       Rrnchinpoda, 
St*.        M        „        „        (Yphnlunodn, 

are  known  to  the  north  of  the  I*YTences:  thus  it  appears  that  the 

swimming  Cephalopoda  and  the  llrachiopoda  are  diffused  rcpulh 
\mM.Iv,  which  Ban  mil;  In-  attributed  in  tit.-  latter  living  at  greal 
depths.  The  QtjtCTOpodl  prove  to  he  the  most  local,  v.  inen  El 
doubtless  due  to  Ibcir  meetly  thing  new  the  shore.  Tin-  LflmelH- 
brnnclis,  wliich  Include  species  confined  lo  the  coast  with  other* 
living  »t  great<  doptbs,  bold  n  internodarte  placo  in  the  Male  It 
in  also  to  he  remarked  that  the  Hrnchiopod*  and  Cephalopoda1  are 
found  in  company  and  almost  hj  tln-m-i  \\r<-  in  The.  Jurassic  deposit*; 
wlnle  m  the  cretaceous  and  anhcretacous  bed.",  in  which  GfljUVOpodl 
and  Larai ■Uiliianchs  arc  abundant,  the  two  former  orders  arc  almost 
Trly  wanti 
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It  wrrnu  from  this  analysis  Chnt  the  different  depth  of  water  under 
vluch  the  beda 


of  the  dif- 


were  formed  li*s  been  out  principal  cause  i 
fcrent  proportions  in  which  we  find  northern  species  entombed  in  the 
Portuguese  formations.  Yet  after  making  eTcry  allowance  on  that 
head,  there  seems  to  have  been  ft  somewhat  prater  power  of  migrntn  m 
iu  the  earlier  periods,  as  the  known  species  of  Lariicllibrniiciia  are 
proportional!-,  onerous  in  the  jurnKiie  than  in  thckulicretAceoiis 

bedi,  and  iu  the?*  than  in  the  hippurite  limestone,  and  '.he  known 
GasUropodsofthcsuocxrtfl.ou.  I. .'.U/irr  proportionally  almo-st  twice 
as  numerous  as  those  of  the  hippurite  limestone. 

I  hare  dwelt  at  some  length  upon  thenc.  speculations,  bcCV 
belieie  that  this  i*  the  first  time  thftt  any  lar^re  collection  of  secondary 
fossil*  from  so  southeni  a  part  of  BofOpC  has  afforded  the  opportunity 
of  comparing  the  inhabitant*  of  (lie  southern  seas  of  the  secondary 

PfflTJOOS  with  those  of  the  secondary  seas  of  our  latitudes.  The 
Hrrnniliiry  collections  hitherto  math'  in  EllAMM  WtttDd  OTCT  runny 
degrees  of  longitude,  hut  have  been  fflj  limited  in  latitude,  ami  have 
therefore  come  from  countries  with  moderate  differences  of  climate. 

I  cniuiot  conclude  without  expressing  how  much  I  urn  indebted  to 
Mr.  Mom*  tor  tln<  :i--iI:iiky  U  hfth  giivn  BM  iii  tho  examination  of 
the  whole  of  my  collection  of  fossils,  and  to  Mr.  Kdward  Forbes  for 
his  kindness  in  examining  and  describing  the  Eehinodermata  brought 
from  the  bed*  here  described. 
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&PPBNDDL 

General  List  of  the  Organic  Remain*  found  in  tAe  Secondary  Strata  of 

Portvftl. 


OrtiuntadBpiik*. 

**{*rm»m.                              rmnnimi.                      Unite. 

PLANTS 

Zauitkh 

1 

gnminttU, 
tat.  Mundjc. 

C^mMooib«o. 

folAAAOJ.': ;  putt, i.2G.\ 
t,  7. 

ECIIIKODERMATA. 

Bsj«ps 

lubdeprCMUi   ,,. 

Karltci.t.  25.!.  ft 

hgiittrt. 

Pofb«,l.n.tS. 

Ilippunte  limoilono  . 

Near  I.Ubon. 

ClDAVl* 

AgOMli,    KcIhikkI.    £f     l.i 

Aifuqw  i ,  near 

Sobrml. 

.'  21.  f  \9~2'2- 

Alcnquer. 
FiguaW 

Aa»»uz,     F.rliinod.     d«    U 

SuiMe,i.2).M$-30. 

DlADXMA 

LnuUniown     .  . 

Porhw.  t.  W,  /.  4, 

Mania  rota. 
Praia  do  llaeasft 

l.i  UISU* 

OliiiponcnaU   ... 

l-'oilir-.  t.  25.11 

Hii.|»urilr  limmtnnft  . 

Htm  lishoD. 

Bcuinoi'ni* 

Batatfaowai 

Fiyurin. 

roZA»riLk 

Subcrciaccoui 

Rgncirax. 

CONCIHTKIU. 

Know  A 

i 

Sowcrby,  Geol.  Tram.,  2ml  llippuritc  limestone  . 

Fapd. 

Praia  <1e  Marams. 

UovigatA 

Praia  cln>Jn< 

Serie», toI.  It.  t. )  if.  6i 

fl'Orblgny,   P»J 

T.  ML  t.  489.  f.  4-6. 

A*oa 

Moutoniftiu 

tl'Orlilgay.  I'nlt'ont,  Frany. 
T    |  ..I...321. 

lli}i|iuntcUiuc»toue  . 

Papel ;  LMbOBi 

Oluiponentii  ... 

r..*..,  t.  n.f.  i 

1.    htm  ■nun 

l,i«tiniii 

PflMjano  t    

d'Orbignv,  Pnk'ont.  Krone- 
T.  Crft.t.327.ul-2. 

HlppUflHc  liiuctlonc  - 

1-ubon. 

\R-I1  Ml 

coniora     

a.  «.,  i.  21.  f.  S 

tfoai  Sobral 

•  ritllla    

1  an 

AfTAHTX 

u.«.,  t.  lLf.2 

tUppiirit«lim>-tTiMir 
Subcrouccoui 

Pipcl. 

Prow  OtMafUut. 

rliscu¥  

Xcar  Sobral. 

Avici.  LA 

OHupnncnu*  .,, 

("aHKINUIA 

Hipparittlimcitou?  . 

Lisbon. 

n  •  .«.  ir. r.  i  &2 

Hipmiriip  limcitono  . 

LilllOU. 

d'Orbipt.              .:.  Pnmc.  Hi|ijHiri(eIiinntone  . 
T.Crtfi.  i.IWU./wr.i.  10 

Lisbon. 
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GMiMiSfcem 

Mmcta 

formation! . 

l-Oflllti«. 

CxrHlTrt'IA     (ccn- 
d'Orhignii    

D.s.,  1.  1H.  f.  I  A;  2 

C^yrincSUu  »p,  d'Orb.  Pal 
Praoc.  T.  Crt<.  U  541, 
jmrM.17.t3*4. 

Q.i.,1.  14.  £3 

Sowrrliy,  Min.  Con.  t-  S53 
f.  2. 

U.S.,  (.  U.  /.  4    

rl'OrbignT,  Pol.  Franr.  T. 

(  r...  1.388.  f.  3-S. 
iPWmkuv,  I'al.   Kranc.  T 

Cn&c  t.  388.  £.  6-*. 

Hippurite  limestone  . 

Hij»jiiililr  UiiioUiUC    . 

rnlimeitono  . 
Snberotaccom      . 

fiippuiiu:  UiuciIumc  . 

Ual 

1 ;  Buocllas. 
FontanrlU*. 
Near  Sobral. 

Li*buu. 

Near  Lciria. 

Near  Aleaquer. 

San  Pedro  dc  Mu- 
riel. 
Near  Sobral. 
Cap*  Mcmdngo. 

EMml 

Lisbon. 
NearSoh.il 
Alenquer. 
Cape  Moadcjo. 

l<i«bon. 

Praia  de  Maeaxns. 

Muin&roia  ;  Sar- 
Kiito-mor  1  San 
SyWeatra  1  tf\- 
jnieira. 

LUbon. 

1  ,  ',.        i' ,     : 

Praia  do  Manama; 
Uurcra. 

Near  Sobral. 

Near  Sobral. 

Near  Sobral. 

M.lll'.    tl|M(. 

LUbon. 
Aljubarrou. 

Cap*:  Mnndcgo. 

iNeur  Sobral. 
On  rem. 

Cardilu 

corrugatntn . . .  * . . 

OUiipouciiae    .,. 

CoRjm 

MHpmft  

COAfiB   

Edwvdi  M 

conlaia    

floboH    

DIaMCIIORA 

Homer,  Oollth.  t.  H.  t  &  .. 

Ilippuritclirnwle&e  • 

lli|i|inrit<  !  nir.liini    . 

n.  i..  t.  22.  f.  1-3   

n.i.ri.26.f.4&5 

■.•.,t.l&V.t&aull  80.4  9 

Soworby,  Min.  Con.  I.G05. 
f.  1-3. 

Sowcrby.Min.Cos.t.Ml. 
d.  ■,,  t  23.  f.  :v-n.  , 

Juraaaic   

i  lippurii  1 1  utcitone  . 

Hippurttc  limestone  . 
Hippuritellmevtooo  . 

DlCKKAa 

F»TH 

BXOCTMA 

OUUMMMk  •- 

Fitloui 

C.y.'t  p|  |  » 

U.ir  »nnr. 

Sowertiy.Min.Con.t.112. 
f.3, 

Goldf.it*,  t.  I41.C  1 

d'Orbi^ny,  Pal.  Franc.  T 
Crtt.  t,  344.  t  1-3. 

it.  %.,  U  26.  f.  1 

d.  ...  t.  22.  f.  5 

d'OrMfrnr,    Pal.    Vrxnc.  T 
1  Vl.l.342.f.  10-12. 

lllppurite  limestone  . 

Liriioooiiui 

ICrmn 

Beirtn*ift 

Morroii   

orniiu*    
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Ucnui  and  flpctlaa. 

llrlVirwiwo ,                             Formttioob 

LocaliUc*. 

OfTUA 

globOM      

pnrlnnga 

pnttnWi 

M)lltana 

Sowerby,   sp.,    Min.   (*<>»■ 
i..'W2;  rwriru£m*,Gald- 
ru>*.  i.  4i.  t  a. 

Ltmarck;  Goldfuas,  t.  "4. 

f.  5. 
n.  ».  L  20.  f.  4 

Ilippuriic  UtnettoOB  . 

EaUMK 

Praia  At  Adrarg*. 

Praia  dfMacanu. 
Near  Sobral. 
Cape  Moodcgo. 

Sarjcuto-iuur. 

I'i,-u      fU. 

I.Mty.ti. 
Nrar  Snhral. 
Praia  tit.  Macarw ; 

Mamaiuia. 
Liabon. 
Praia  «U  A  drarga. 

Uahnn. 

Aljubairota. 

N'car  Sobral;  near 

Eaxana. 
Cap*  Moudcgo. 
Near  Alrnquer. 
Srur  Leiria;    n*ar 

SobraL 
LUbon. 

Praia  de  Lagoa. 

Sarjento-niDr. 

Vendaa  Novas ; 

M"ni«n6r. 
Rmnalhao. 

SeavSobnal. 

v.  u  Bofcnl 
Praia  dc  Adrarga. 

Sowerby,  Min.  Con.  1.468. 
f.  1. 

Lamarck;  d'Oiblgny,  Pal. 

Prano.  T.  Cr«t.  t.  445. 

f.  1-4. 
■I'Orliignr,  •!'.,  PaL  Franc. 

T.Cn'*.t.  447.1  ML 

n.t.,1.  IV.  f.  3 

n.  »..  t    N.  f.S 

So\mi1j%.  Mm.  Con.  t  56. 

f.  4-*. 
Goldfuis,    t.    93.    f.    2; 

il'Orhigny,     up..      Pal. 

Frtiiv.  T.  Crc't.  t.  411). 

£.5-9. 

.».*..  t.  18.  f.4 

Goinltt;    d'Orbignjr.  Pal. 

Franc.  T.  Crtt.  u  402. 

f.  1-3. 
ii.  ■..  t  23.  f.  7  *  8 

Pterin 

«ujuico?laluj»     ... 

1 neon a tans   

I  .n-iintiiriii 

ltriatooNUtus... 
PBKM 

tragi  I'm 

l.milanica    

mytiloides    

JMlIlU       

Subccctaccoua 

HtaartafSneitotio  . 

9(]    H    l.l.U.OUK      

Hippuritc  limestone  . 

Ilijipiifiti*  1imr*tnnf>  . 

KoMium,  t.  108.  f.  2  

il'Orbiguy,  Pal.  Franr.  T. 

UM&  f-H-9. 
d'Orbigny,  Pal.   Franc.  T. 
Crft.  t.  367. 

Sowcrby,  Min.  Con.  t.409. 

f.  1. 
Sowcrby,  Min.  Con.  1.245. 

GoHl/u».t.  113.  f.  7  

BflVOrbja  Min.  Con.  L335; 
C<it  bit  conl\formi*.A'Ot. 
PaJoont.  Franc.  T.  Cn-t. 

toI.  iii.t.  2;0. 

n.  a-.t.  21.  f.  1    

Subcretaceoua 

PllOLADOMYA 

PuunrtA 

Pusuonu 

Bronnii    

Sl'IMIU 

Tkluka 

^iiralcnala 

llippuritn  limratono  - 

Jursaaio 

.  Trigvn.  !.7.f-I-3; 
d'Orbiguy.    Pal     Franc. 

T.  Crrt.  t.  JS;  ;  aMArc 
Morria,  Catal. 

Subcrctaccoiu 
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Gtaaa  and  tpttin 

lafanotf . 

Funuitioiu- 

Localities 

Tbioonsa       («*- 

filM/lf). 

Luaitanlca    

Irmzvn 

n.  i.,t.  22.  £  *    

CnldfiiM,  >p.,t.  ):>;.  f.  1 ... 

MKACMOJ 

Near  Sobrtl. 
Near  ISnurra  ; 
nearSubni 

Vruilan  Novaa. 
Vcnilas  Novas. 

Cape  Mondego. 

Cape  Mondcgo. 
M  on  tern  dr. 

Cape  MunoVgo, 

Vi-iwbi «  Novas. 
Eriecira. 

Cape  Moiidego. 

Caadleroa. 

Cape  Mondcgo. 

Montcinor. 

MontenuSn    Ven- 
riu  Nov«, 

Sarjcnlo-rotfr. 

Near  Pombal. 

Near  Alcuqucr. 
Near  Sobrai;  Praia 
dc  Lagoa. 

Alcnquer. 

Praia  dc  Admrjra. 

Alcnquer. 
Sarjcnto-mor. 

ODA. 

TRKKa&ATULA 

Juraulc   

ifOlUgllA  *p->  Pal-  franc. 
T.  Crft.  L  492.  f.  1. 

Phil)  iji*,C«:ol  Yorluh.  yoI.  i. 
t.  1 3.  f-  2*. 

Shlillirilli  .  /iCtpll.  VcMt. 

Wurtemb.  t.  4»).  1  3. 
d'Ornigny,  Pal.  Fran  v.  T. 

CM.  1.  507.  f.  1-0. 
Von  Bucb:  Rronn,  Lcthira, 

t.  30.  f.  12;  uryopticha, 

Fiacher;  d'Orbijrm .  Rttl 

t.  42.  f.  11-13. 

d'UrtipiT,  r*L  r*ranc.  T. 

Orftl  MO.  t  1—V 
Sn-rt  rr  !i-, .  Mill.  Con.  1. 101. 

t  1-4. 

Sowerby,  Miri.Cou.t.  43G. 

f.2-3. 
Suwcrby,   Min.  Con.  1.  15. 

14. 
Sowerby,  Min.  Con.  t.  83. 

f.4. 

GASTEROr 

UCftllATW.  Ip.|  d'Orbijriiv, 
KlaWc.T.Crct.t.172. 

f.  a-3. 

UeiHavct:  d'Orbignj,  Piil. 

banc.  T.  Crtt.  1.  17^ 

f.  5-(i. 
n.  i.,t.  21.  f.  6    

Jura»«ic 

bbuffarclnatjk  ... 

Carteranlaaa  ... 

orniihocepbala... 

N  a  tic  a 
bulimoidcB  ...... 

Lualtulc*  

Bmntrutana    ... 
ConimbricA 

ODA. 

D«f»llayc* ;  d'Orbignj,  Pal. 
Franc  T.   Crtt.  t  172. 
i.  1. 

Sharpc,  trntt,  t.  13  f  1  ... 
■  ;'",!.,,:,.    vA\,  Franc,  T. 

Crit.  t.  IBS.  f.  3. 
Thunnan;    VolU.  Jahrb. 

IH36,  t.  6.  f.  19;  Gold- 

ft»,|,  175.  f.  5. 
Sharps  ant*,  t.  13.  f  4  ... 
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i.cuui  .11.1  Sjk.i.  < 

Mmk 

Formation*. 

LoeaUliaa, 

Nkkim.ka      (con. 

thmd). 

Etchwegil    

Volu.  Jahrb.  IBM,  L  6 
(.16. 

Sbnpa  ff«/e,  t  13.  f  j; . 
brt*-l  irmaa;  (fChf- 

ij      Pal.   Fran?.    T. 
Cm.  i.  158.  f.  1-2. 
V..ll/.,J;ibrl).  Its36,t.6.r.l; 

1  <>i>ldfuift. 
GoIilfuM,   t.    170.   f.   9 
Sliarpc,  mute,  t.  12.  f.  1. 
Sharne,  ante,  t  IS.  £  S  ... 

Sharp*.  <r*f>.  L  12.  £  S  ... 

Sharpc,  ante.  t.  12.  t  2  ... 
n.s.,t.  24.f.ti 

Praia  do  Adrarga 
Sarjcnio-mor. 

foor, 

Alcnqucr. 

I.i-.Imhi. 

Lisbon. 

Praia  dc  Macam*. 

Praia  tin  Manama. 

Altaians  |     near 

lOML 

Mrn<|iier. 
Alcnqucr. 
Praia  tin  Aclrarjra. 

San  Pedro  dc  Ml- 

Cape  Esptehrl. 

Rgueira. 

Praia  dc  M;n 
Praia  de  Macama. 

Fignrira. 

Uabofl. 

.Sarjento-mfir;  San 
FjufUntlo. 

Uaboa 

Sarjcnto-rndr: 
CondcUat  San 
Fogundo. 

Siijr.nui.iu6r. 

Cundeixai  San  Fa- 
Kii).ili>|  RgMfra, 

Caj*  Mondejro. 
Cap«  Mondego. 

Hippwite  limestone 

Hlppuntc  limestone  . 
Hippuritc  limestone  . 

OUsipancniis   .. 

NftBiTIMA 

Pvk%viih:iXA 

n.  l,  t  20.  f.  8 

u.  i.,  t.  20.11 

n>  s.,  t.  20.  f i  5.  

n.  *.,  LSO.i  7 

d'Orbtrny,  Pol.  1  n 

CnW.  i    152.6  1-4. 

d"0rWgnv,  Pal.  Franc.  T. 

<n  t,  t.  151.  f.  10-12. 
Sliarpc.  Journ.  GeoL  Soc. 

vol.  p.  t. ».  f.  r»-fi. 

Shirpe,  Journ.  OeoL   Soc. 
ftf.  v.  t.0.  f.  7-«. 

Sliarpc,  Journ.  Ueol.  Soc. 
vol  r.l  •».  t  B-4. 

Sliuipf,  Journ.  <J*>oi  GOOi 
toL  v.  1.  9.  f.  1-2. 

CKPHAIXU 

Ecinceke,  «p. ;  d'Orlilgny, 
I'al.  Kraoc.  T.  JuraM.'c. 

iaoA  wt. 

Sovartr/,  .'.'m.  Con.  t.  570. 
f.   l-2[  d'Ofblgui,  Ptf. 
Franc.  T.  Jura**.  1. 1 1V. 
f.  1.  uot  1.  NK. 

RotTKU..vatA 

Tiai:nRA 

oboouici 

Tl/tlDO 

Muiidn    

TuaniThLLA 

i  luirana 

Rcn.mi'un* 

TrLOUTOMA 

Amuomtm 

Hippuritc  limestone  . 
Subcrcliceoui. 

Ilippurite lirnettono  . 

SubcreUccoui 

oiu. 
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Cton  tad  tjaaeMt. 

Mham. 

Homtn  [ . 

LwalJUo. 

Vjiwonttx*     (t0»- 
/mwrf). 

Houcaultianoa  ? . 
B  mini  an  us 

Brongniart 

eolultrious    

discus  ............ 

l'Ortrigny.  Pal.  Franc.  T 
J  ansa.  1.  90. 

rOfhigny.  Pal.  Princ  T. 
Jurist.  194.  f.  1-3. 

Pwtbfl  Min.  C»n.  t.55G. 
t  2;    d'Orliifny.    I'*L 
Franc.  T.  Jurass.  f.  79. 

SowcfSt,  Mia  Con.  toI.  ii. 
p.  IR9. 1.  A.  f.  *  j  d'Or- 
Ptl.  Fnu^.  T.  Ju- 
rat*, t.  137. 

Sonerby  an.  l)e  Ik  Beohe, 

Tr.4,1.      ft    f.rnl.    ,,.     |-.?. 

f.  67 ;   d'Urb.cuy,  Pal 
Pranc.  T.  Jurass.  t.  94. 
Reincolw,  92 1  UuanModt, 
t.  12.  MO  a  A*. 

|     B.  1.  12: 
d'Orbiguy.PaU'rane.'T. 
Jurui.1.  131. 

Raiucek«;  d'OrMgny.Pal 

Franc.  T.  Jurass.  1. 152. 
d'Orbignv.  PlL   Fran?.  T. 

Juum.i.  l'JM.  f.  1. 
Sowcrbr,  Miu.Coi! 

f.    1  ;      rJ'l>rf,:Bm.     Raj, 

Prsnf.  T.Jux***.  1.133- 

135.  M. 

H.tltlulliniil    ;         rl  '  1 

PHL  Franc.  T.  Jurats.  L 

Ul. 

I.imiI.  ip,  1  .l'Ortiigoy,  Pal. 

Franc.  T.  Jura*, t.  170; 

A.  %%&***,  Sow.  Min. 

Con.  i.il. 
■TOiMffM'.   P*l.  Frnnr.  T. 

Wont*  Junto, 

V!atii*mo>. 
VIontoraoY. 

Cape  Mondcgo. 

Monlemor. 

Monte  Junto. 
Cape  Mondcgo* 

Cape  Mondcgo. 
Cope  Mondcgo. 
Cane  Moudfjjo. 

Cape  Mondcgo. 

Cap*  Mcmdcgo. 

Cape  Mondcgo. 
Capa  MnnuVgo. 

Moutcmor;  Yen. 
dan  Novas. 

Montctuur;  Van- 
das  Novas. 

Moatenidr. 
Monte  Junto. 

Ju/asaio 

Httmphricsianui. 

m&croccplulus.. . 

Jurassic    

|    Jar**s,l.  126.  f.  1-4. 

nlicomphalu*    ...  Sfttti-rliv.  Miii.Cim.  t.404 

polyploou*  

tpuutiu     - 

ThouajTusu 

tOrtlHUlCAl!: 

/^^rritP.d'Orbignv.r.il 
Kr.iuc-T.  Jurow.  i.  I  I.? 
not  1.  149. 

r:  planuiatmt,  Zte- 
tcn,Ver*I.Wurtcmb.t.M 
f.  1.4,,\*M.i>.f.  1. 

Bragoidm  dvrbigay,  Ptl 

r  juru.-.  i  :.iv 

Sowcr1jy.Mln.Con.  t.lVI 

maryariforNS'id'Urbigny 

Pnl.    Frnnr,   T.    Jnrw, 

r    M  A  68. 

d'OsUgii),  Pal.  Franc.  T 

bo.  t.  67- 

d'Orbigny.  Pal.  Kranc.  T 
Jums*.  t.  169. 

Jurasnc   
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Genu*  and  Sp«t«. 

11    1...IK-- 

tasMAm 

LmsIiun. 

B«MCMKirKI,LA 

AI  ciiqoer. 
Vendas  Nov  v. 

tin  Novas; 
Mealhada, 

\tiuili-itiiir 

UrLKMNITES 

(fOrfaigny.  Pal.  Franc.  T. 
Jurat*,  t.  11.  f.  6. 

Sclilutlicilii  ,       ISrugnirria- 

Utf,  d'Orbifroy,  Pul.  Franc. 

r.  ltel7.C  l-s. 
Sowcrby,Mui.Con.U23. 

RtMISl 

Laniarrk;  d'Orbijniy,  Pal. 
Franc.  l\  Cm.  i.  Mil. 
<ulin».  Wiaiii  »ur  U-> 

BbhfcaUfeea>t  1. 1. 1  3. 

d'Oriugny,  «u.  Pal.  Franc, 

T.  Cifti  MS.  £4*5. 

d'Orbigny.  Pal.  Fran?.  T. 

CiVt.  1.669. 
d'Ortrigm.  Pal.  Franc.  T. 

Cret  U  553. 

Juruiio   

Nal-tilpa 

TURRILITV* 

Jura**'                    .   MonterwSr. 
A. 

Iiippurite  limestone  .  Lisbon. 

Hippurilr  limestone    .  Liabon. 
KlppurltC  .iiiiestonc  .  tiltlw 

Srii.tKVLITH 

Marticemii?   ... 

llippunlc  limcalone  . 

Hi|»[>ti  ill'  linn  iioat 

Lisbon. 

Poro  Pinbciro, 

Lctbon. 

Aeca  OufliPONENeu,  n,  5.     Pl.  XIV.  fig.  1  a,  I  6,  Ss  I  c. 

Shell  gibbose,  suhtrapeioidah  divided  into  two  unequal  oarts  by  a 
broad  rounded  keel  extending  from  the  umbo  to  tin*  produced  pos- 
terior angle,  the  anterior  part  nbbofte  »nd  rounded,  the  posterior  flat 
and  sloping  down  to  the  straight  and  slightly  oblique  posterior  mar- 
sin-  Ventral  margin  slightly  rounded,  tfeaks  near  each  other ; 
lunge-area  e-mail. 

Surface  deeu&sated  with  nearly  equal,  fine,  radiating  and  concen- 
tric lines,  with  impressed  elongated  points  at  each  intersection. 

Length  2^  inches ;  breadth  -J  inches ;  thickness  *2  inches. 

Abundant  in  the  upper  beds  of  the  luppurite  limestone  on  the 
west  side  of  Lisbon. 

Thi*  npcrirft  11  nearly  related  to  A.  Vuerangcri,  D'O/b.,  but  baa  a 
less  rounded  margin,  a  flatter  pnhhrinr  idnpi'  »ml  closer  eonac&tlfa 
lines,  producing  a  more,  regular  .!«  iion  over  the  surface.     Most 

of  the  specimens  found  are  internal  casts,  hut  one  of  them  shows  a 
portion  of  the  outer  shell,  wliieh  appears  to  have  becu  thin. 

Pl.*TK    XIV.   fi£.     I    //.      A    vil»\    of  llir    inlrrior. 

Fig.  I  h.  The  fame  specimen  seen  on  the  aide  of  the?  hinge. 
Fig.  I  e.  Portion  of  toe  surface  of  another  specimen. 
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Artemis  cordata,  d.  s.     Pl.  XXI.  fig.  3  a  &  3  6. 

Shad  broadly  ovate,  very  gihliosr,  with  a  depression  on  the  ante- 
rior margin  near  the  beak :  beaks  large  tuid  incurved :  shell  covered 
wilh  mnftll  irregular  concentric  wrinkles. 

Ixngth  1  inch  ;  breadth  j.  lluekness  J  of  an  inch. 
In  limestone  of  the  sulxretaccous scries  between  Torres  Yedras  and 
BobraL 

The  deep  deprctiAion  on  the  upper  i*art  at  the  nnt>-rii>r  margin  gives 

in  II  a  cordate  forrn  when  won  from  the  front. 
l*i  \   i   \  m.  tig.  3  a.  Left  valrc 
Fig.  3  o.  Side  view  of  the  same  specimen. 

Artemis  i:i.n.  \m  i  la,  n.  s.     Pi..  XIV.  fig.  2  a  &  2  o. 

Shell  nearly  circular,  with  prominent  henk*  ;  gibbnae  ;  cm*ered  with 
regular  concentric  wrinkles  between  which  arc  finer  concentric  linea. 

length  and  breadth  fjtlis  of  an  inch. 

Abundant  in  the  lowest  brtU  of  the  hippuritc  limestone  at  Papcl, 
<in  the  road  from  Lisbon  to  Cintra. 

A  toy  elegant  shell  in  form  and  marking ;  the  hinge  has  not  been 
Men,  ancl  the  genus  must  be  left  in  «mc  doubt. 

Platk  XTS  .  ng.  Za.  Exterior. 

Fig.  21.   Coat  of  another  specimen. 

Artemis  inelegans,  n.  s.  Pl.  XX.  fig.  6  a  &  3  b. 
BbdJ  hroadly  ovate,  up|iroachiug  it  tnrmirular  outline,  slightly  ltj l> 
bote :  beaks  Niiall  and  approximate  ;   surface  covered  with  irregular 

concent  nr  linen  and  wrinkles. 

Length  \\  inch  ;  breadth  1  inch;  thickness  jjths  of  an  inch. 
In  limestone  of  the  lubcretaceoua  aeries  in  the  cliff*  at  the  Praia 
de  Macams,  north  of  the  ('intra  faflb, 
Plate-  XX.  fig.  3  a.   Exterior. 
Fig.  3  ©.  Cast. 

AflTAttTK?   oivcvs,  n.  a.     Pl.  XXI.  fig.  I  a,   1  b,  &  5. 

Shell  transverse,  broadly  obnv  utv,  inv^uhir,  ucarlv  flat.  Doruil 
margin  straight:  umbo*  very  small  and  placed  near  the  anterior  e\- 
trnriitv  :  anterior  margin  slightly  excavate  -I  by  a  small,  deep  lunette  \ 
ventral  and  posterior  margins  rounded ;  ligament  concealed  in  a  deep 

hollow  hounded  by  piujet  I  iai  .«him>  edges.      SuiftcC   rOUgh  ami  un- 
even with   irregular  concentric  wrinkle*,  nnd  originally  orn 
with  dark  irregular  radiating  lines. 

PoittfSot  muscle  placed  away  from  the  martin  on  a  broad  flat  ele- 
vation ;  anterior  mudf  olOM  10  the  margin  anil  near  the  umbo;  third 
muscle  well-developed. 

Length  2r  inches ;  breadth  Hi  ;  thickness  1  nn  inch. 

Prom  rabCfttaoeon  limestone*  between  Subral  and  Torres  Vedras. 

m  not  seen  the  hinge  of  this  singular  shell,  and  expect  that  it 

will  be  found  to  constitute  a  new  genu*.     The  rough  irregularity  and 

great  flatties*  of  the  exterior,  and  the  sharp  edges  which  project  above 
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the  iignment,  together  with  the  peculiar  positions  of  the  IMldw,  ili- 
Btbguab  it  from  JttarU-,  but  I  leave  U  in  that  gtous  till  roor 
known  of  it. 

Platf.  XXI.  11*.  I  «.  Exterior. 

Pig.  •!  ft.    Dor?*!  \icw  of  the  umc  specimen. 

Pig.  5.  Gaal  aft]  i  of  mu'thcr  specimen. 

Avi*  mua  Omi ruwBWiii  ».  ».     1*^.  XVlil.  fig.  3. 
8ubrli«-iiii!«ii'la!(  elongated,  slight'  <\  nearly  couiTaHc,  gib- 

hot.':   the  anterior  nit!.'   verv  steep,   anterior  wing   mi:1 

vide  gradual  h   doping  vin  Qu  posterior  wing  ili-dcfiueu:  il 
marked  anteriorly  with  distant  inbS^OCBBOH  lines  of  growth,  on  il.e 
posterior  fring  with  waving  folds,  mid  on  die  middle  portion  with 
several  elevated  ray*,  which  rise  near  the  ventral  margin  into  sharp 
ribs. 

Length -i  fads*  i  breadth  lj;  thickness  I  inrh. 

[fl  (lie  upper  tied*  of  the  hippuritc  Ul  mar  Lisbon;  rare. 

Only  one  cast  of  this  species  has  hern  teen  with  portions  of  the 
shell  inhering  lo  it ;  fragment*  of  (ton  sharp  itta  remain  mo 
ventral  margin,  and  it  is  possible  that  one  or  two 
may  be  lost ;  these  sharp,  smooth  ribs  and  the  form  of  the  shell  arc 
sufficient  to  ilistiiiguisli  tl     vpa  i<*^- 

Caprikvla,  D'Orbigny. 
I  hoped  to  Imvrti-i  ptibnvhinfl  this  paper,  thai  pi 

M.  d'Orbigny's  <  Pal&ntologie  Francaise'  in  which  the  Caprinida 

are  described,  hut  imt-irtiinut.lv  1  hs\i  i  ul",  -  >'<-\\  the  pistes  of  these 
shell*  Brithoul  the  text,  and  the  BOtioei  vfaioh  that  author  has  preii* 
ously  published  on  the  subject  \  I  am  therefore  forced  Co  draw  up  a 
description  of  this  curious  genu*,  which  is  necessarily  leas  complete 
r'l.Mi  it  snvuld  hatrc  DMB  if  1  Pad  had  the  adviuitngr  of  seeing  his  views 
of  it  fully  explained. 

The  CqpRflatfo  an  Involve  shells  of  great  irregularity  of  form,  with 
the  valval  very  anaoual;  the  kmi  vdrowUcfa  srai  pinluddv  attached 
when  young  m  either  curved  oi  iuv.ilute,  the  spirt  rarely  exceed- 
ing two  whorls  1  the  two  valve*  seldom  Ut  -•!>  ih.  same  plane.  I 
exterior  is  either  smooth,  wrinkled  with  concentric  lines  of  growth  or 
lonirkudinnlh  Mutnl,  ami  the  marking  of  the  two  valves  frequently 
diver  in  character,  as  is  the  case  in  wveral  *peeta  of  Diccm*.  The 
interior  of  both  valves  II  divided  into  two  larger  and  acverfil  smaller 
ravitic*  by  kngltudmal  plntcs  which  do  not  riae  so  high  as  the  edge 
of  the  valves,  ami  which  divided  the  body  of  the  mollusk  into  several 
upper  rata  of  the  ipodei  winch  1  bare  seen,  these  plates 

■BOTSTj  <ibli»|ue  and  were  formed  anew  frotn  u"  I  off 

the  extremity  of  tin-  CsWlfty,  whirl)  nos  abandoned, 

The  walls  of  the  shells  of  both  Ta^rt*  am  perforated  through" 
nnnicnms  longitudinal  tuhev  of  nne.pinl   length  and  diameter,  and 
open  at  the  edges  of  the  vslves ;  than  DM  td  thin,  ckfcV 

gated  lobes  of  the  mantle,  h  i*  this  pocojiaritj  which  appears  to 
hare  led  M.  d'Orbiguy  to  class  the  Ca^rimda  En  the  family  of  Ru* 
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■.  b  which  arrangement  I  cannot  follow  him,  as  this  one  charac- 
ter appear*  ou  i  by  nil  the  other  analogies  ■  occt  the 
L'mpriRi'  u  (ftanutcttt.  To  show  the  lobes  of  the  *lu-Il  and 
the  luugitudiual  tubes  us  far  as  possible,  ■optima  arc  added  to  the 
figure*  of  ml  rhi'  lip;.  J  Rati  XVI.  aliaws  ft  fore-ahort- 
eued  riew  of  the  upper  valve  of  Capri  nu  fa  ltaUtyi  nearly  pcriVi ( . 

■ry  tliiu,  ;uh!  tfl  r:m!v  prr-i-ru'd  in  [he 

specimens  from  Lflaboa  i  it  seems  to  be  of  a  different  structure  from 
the  inner  shell,  as  la  the  case  ill  Dt'cerfl*  ;  hut  the  bad  OOodition  of 
the  Specimens  prevents  my  speaking  with  certainty  on  this  head. 
The  hinge  has  not  Weu  seen,  but  it  may  be  inferred  from  the  strong 

plate  OT  COluum  a  Ol  the  figCVC  }Utt  quoted,  winch  mat  down  (In- 
whole  Tftlvr,  that,  a*  in  Chama  and  Caurina,  tlic  principal  feature  of 
the  hiagC  Ml  a  very  strong  tooth.  Trie  ligament  appears  to  btffC 
Ixiii  externa]  and  to  Imu'  !;iiu  in  the  longitudinal  farrow  h  of  the 
same  BgBRfc  in  which  it  resembles  tbi  CKoaaonc  i  tab  lin- 

miiitnl  rami  i*  will  shown  in  the  plates  630.  rip.  2  and  3,  G38.  fig. 
1,  and  5  tO.  fig.  1,  of  the  ■  Poleontologie  Fruneaue.' 

All  the  species  of  CaprMdA  here  oV^iibcd  were  found  together 
intliu  Hnpuiitt  bmectoDftofLLiboDj  eootosporv]  vith  our  chalk,  .md 
they  nil  fall  under  M-  d'Orbigny's  definition  of  'Cajirmnht  (Comptes 

Rendu*.  10"  An:,  Is  1").  The  genua  Capriwi  appears  distinct  from 
C*jirintthit   hut    there    h;inl\    HI  0    '■haracters  mflfltall    to    distin- 

guish  CaprineUa  from  the  Iait-njusecl  gCOTB;  and  the  whole  family 
api>ear>  to  belong,  together  with  Dicrras,  to  the  Chamacea. 


Caprikcla  Boissyi,  D'Orb.  T.  Cret.Mlr.    {Post,  Pi,  XVI.  fig.  1, 

2,  *  3.) 

Shell  verv  imijuiviiUf,  the  lower  valve  spiral  and  euding  in  a  blunt 
apex,  wiih  MM  in  two  whorls,  marked  by  rough  lines  of  growth  ; 
otherwise  smooth :   Kipper  valve  straight,  wiih  strong  longi- 

tudinal bUfauBi  ffnv  h  arc  irregularly  broken  hy  the  concentric  lines 
of  growth.     A  deep  exi  wiunel  marks  th  here  the  liga- 

rtaptcd  the  growth  of  the  shell. 

Very  abundant  m  the  hippurite  limestone  at  Lisbon. 

In  w.ry  large  unrein  OU  UU  Bpiro  is  ')  inches  across  nnd  the  straight 
fajre  l>  niches  long. — N.B.  My  specimen*  all  diow  u  blunter  apex 
thnu  M.  d'OTbigny"*  fig] 

Platk  XVI,  tig.  1.  A  specimen  with  both  mites  nearly  perfect, 
:  t  that  the  lower  valve  ha*  lo*t  it*  surface. 

Fit;.  S.  A  ftQbeoni  -|ieciuvn  of  the  upper  valve  cleaned  hy  acid  : 
t'ur-  edge  it  putUUj  broken  twir,  but  the  plates  which  divide  the 
body  of  the  anirnal'lnto  lobes,  and  the  tobM  I  huh  peuctrale  the  walls 
of  tlw  shell  are  well  teen,  wouhl  pml  1  in 

a  strong  tooth  similar  to  that  in  Chama.  The  external  furrow  h  has 
held  an  external  ligament,  as  in  Chama,  UomnHti,  \o.  The  speci- 
men is  6  inches  long. 

II  ...  A  Mctioa  of  the  valve,  showing  the  tubes  in  the  wall  of 
the  shell  and  the  lobes  of  the  body  of  the  inolhiik. 
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C&PUK0U  brkvik.  n.  s.     Pi..  XVII.  (is.  1  &  2. 

Shell  Aumenlul  inequivalw  i  both  valves  slightly  curved,  short,  and 
increasing  very  rapidly  in  diameter,  no  that  the  breadth  at  the  junc- 
ture of  the  tbKi's  is  about  equal  to  the  length  of  the  longer  rahe. 
The  junction  of  the  ralna  U  nxy  slightly  oblique. 

8arflwa  *>f  om  rata  imwMrtfc,  ol  3n  otto  i  oovmd  with  very  fine 
longitudinal  •lutnues? 

In  the  luppurite  limestone  at  Lisbon. 

Tin  ] ceimen  MSB  in  Ij  inches  in  diamcui. 

Tli-  xpec.ics  i«  not  common  at  Lisbon,  ami  I  have,  only  one  fragment 
retaining  the  outer  surface  of  thl  shell,  which  may  jKXliap*  belong  to 
another  species.  0,  Invb  U  nadilv  distinguished  from  either  of  the 
other  ipecua  l>v  il»  peculiar  proportions. 

Plat*  WIi.  fie.   1.   A  v<..niii-  sptdstflS  nearly  perfect. 

Fig.  2.  Sertinu  nf  mi  nli  specimen. 

Capiiincla  d'Oiuiicnii,  n.  s.     Pi..  Will.  tig.  1  &  Z. 

SubcTliiiririctil :  both  valves  slightly  curved,  and  set  nuhtr  eb- 
lii|ii'lv  together,  oo  as  to  giro  the  whole  shell  an  irregular  vtgiaoiiUl 
tltxnri'.  The  valves  are  of  very  unequal  length,  but  the  end  of  the 
interior  of  the  longer  vulvc  i*  cut  oft*  by  aeptu.  H  that  the  east  of  that 
valve  U  of  about  the  HOM  lOQgUl  as  t Hat  of  the  othrr. 

The  exterior  of  both  valves  is  similarly  ornamented  with  strong 
antra  fluting*  which  aro  frofjiiently  interrupted  by*  strongly  marked 
lines  of  growth. 

Common  in  the  hippurite  limestone  at  Lisbon. 

The  usual  sue  of  tlii-  ?  pedes  is  about  2  inches  in  diameter;  lmt 
one  fragment  which  I  hi-linc  c »>  belong  ti>  the  spoCSM  i*  above  4 
inches  in  diameter.  I  have  no  perfect  specimen,  but  many  fragment* 
arc  between   J  nnil  fi  inches  long, 

1  could  not  resist  the  temptation  to  name  this  species  after  M. 
Aleide  pVCrrbigoT,  to  whom  tail  Gmdh  of  ahalb  b  i  spidiUj  indebted. 

Pun  Will,  fig.  1.      Portion  Off  thl  c\tcrior  of  both  valve*. 

Pig.  2.  Cast. 

CAemsuLA  DoonMF.ni,  IVOrb.  sp.  (Pott,  Pl,  XVII.  fig.  3  &  A.) 
Caprinctta  Doublieri,  D'Orb.  Pal.  Franc.  T.  Crrt.  pi,  541. 
Lower  tuKc  of  two  whorls,  the  inner  one  increasing  rapidly  in 

the  outer  whorl  of  Mark  tlie  name  diameter  throughout.     Dp 
valve  very  abort  and  nearly  smooth. 
In  the  hippnrita  Bswatone  wu  Lisbon. 

I  haw-  M-r-ii  few  pprriuiciw  of  this  species, — mine  with  the  valves 
OnJtedj  I  therefore  take  the  proportions  of  the  two  valves  from  It 
D'Orbigny's  figure.     My  largest  specimen  is  4  inches  across. 

The  section  shows  the  Mime  lobes  of  the  body  and  tubes  of  various 
sizes  down  the  wall-  ol  I  b  B  shell  as  in  the  preceding  species,  for  win-  li 
reason  I  plnce  it  in  Caprinufa  instead  of  Caynnclhi,  of  which  the  dc- 
ion  i<  to  have  nil  these  tubes  of  the  same  size. 

Plate  WII.  fig.  3  a.  Lower  valve  with  the  surface  destroyed. 
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.  3  6.   Section  of  the  ski  BO. 

t.    t'pper  **lte  of  another  BpSQflMD. 

Caudm   M    COK1H  1.AM  M.   II.   H.        Pi..    XIY.   tig.  3. 

Ntmrly  orhirulnr  |  covered  with  roam*  irrrffuUr  coneenTric  wrinkle*, 
except  down  the  poaUrior  edge,  which  lias  *  few  !■  m^itudiod  irregular 
ribs. 

Length  .'1  inchest;  breadth  2J  inches :  tnii-kiio*  J  inches. 

Pound  ia  Urn  knvfrt  becboftbc  bipparitc  kanctfom  between  Lou« 

re?  and  Buxcllns,  ami  in  ^uhcrctaccoii*  I    at  Foutaucllaa,  a  Little 

north  of  fTintrn. 

DifdBgrftbad  from  r  HUlwmm  and  all  the  specie*  of  that  group 
bf|  its  coarse,  im^riarlv  wnuklrd  curiae*:  the  longitudinal  ribs  arc 

confined  to  a  u-rv  BBUUl  portion  of  tin  »h>-U,  in  nhirh  il  resembles 
C.  tji**imife.  Sow.  and  C.  impretMHM,  D'Orb. 

Cardiuu  Olisiponense,  d.  s.     Pl.  XIV,  fig.  I  a  &  4  o. 

Shell  oval,  very  gibbose,  inequilateral ;  covered  with  very  nume- 
rous regular,  _  from  the  beak  to  the  margin, 
which  are  separated  by  round,  i  niterstuv*  twice  n»  wide  a*  the  ribs. 
Probably  furnished  also  at  each  side  with  a  few  longitudinal  rowa  of 
spines  I     Beaks  prudiaeed  and  distant. 

Length  'JJ    inrlii-M.   hrcndf.li  1 J  inch;    ihirlfllWW   I]   bdu 

Vrry  abundant  in  the  upper  brda  of  the  bippurite  limestone  at 
Lihbou. 

The  specimens  of  this  shell  found  nt  Lisbon  are  all  casta  ou  which 

1 1 >g  is  strongly  toarkad;   thsj  ihow  some  tram  of  the  bases 

of  lateral  spines.     In  form  and  marking  it  resembles  the  C.  Mwtto- 

nuntu,,',    D'(  tth.s    Cmiit>    t  vhrrruiata,    SnW.,    from   wliieh   it     U  (listm 

guished  by  the  regular  equality  of  its  ribbing,  and  by  the  ribs  show- 
ing tbcmselTCS  on  the  interior  of  the  valve*. 
Plats  XIV.  fig.  \  a  &  b.  Views  of  different    peotaunii 

CORBULA  COSTA,   tX.  S.       Fin    XX.   fig.  '*'. 

Transversely  subotate;  slightly  ineqiiiv/dw,  the  left  valve  larger; 

beaks  involute,  pkMd  near  the  anterior  end;  cardinal  nmririn  ob- 
lioue;  surface  smooth,  with  regnlar,  distant,  slightly  raised,  concen- 
tric Unes. 

Length  l^inch;  breadth  1A  inch. 

In  flubcretaceoua  limestone  on  tin.  coast  at  San  Pedro  dc  Muriel, 
near  Mcirinha  Gtud*. 

This  shell  resemble*  C.  tripona.  Ririticr,  but  is  more  inequilateral 
and  oblique.  It  i*  dedicated  to  Dr.  F.  A.  IVreirs  da  Costs,  ProAwv 
of  Mineralogy  and  Natural  History  of  the  Polytechnic  School  at 

^  Lisbon,  to  whose  kiudnos  I  owe  the  specimen  figured. 
Corbula  KiiwutiM,  ii.  s.     Pl.  XXI.  fig.  2a,  k  2  b. 
Trail. nud]  oblong,  very  inrquivah-c;  truncated  auleriorlv,  much 

produced  posteriorly.  Beaks  very  unequal,  ncm  tin-  BfitSODf  nnl. 
Hinge-hue  Htruight,  extending  to  the  posterior  extremity. 
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LtA  rata  1 11  it :!■  I  ;  the  beak  folding  Tend  with  regular, 

elevated,  concentric  ridge*.    Hi^lit  valve  slightly  tumkl  anteriorly,  and 

ck'tiresH'ii  near  til'.-  posterior  end;  coreftd  witfc  concentric,  elevated 

rnga  which  nre  lew  regular  and  rated  than  those  on  the  left 

valve  ;  Oinrply  truncatca  at  the  anterior  cdp?. 

length  1J  inch;    lirewdth  l{  inch;  thiekne**  j  im 

I  i'.i; i  -  .1  :ir;.  in-    nui  limcitfjiitt  I  ■  tH 1 1  D  B  Am]  Bod  TDRM  I  i  AoH. 

I  ban  named  thin  ipedes  after  BcSoi  Edwardo  AuguKo  Boavcniurs, 

i ■>  uii.-in  I  inn  indebted  for  nil  the  specimens  from  tliia  locality. 
Plats  XXI.  ftg.  :<j.  Right  val 
Fig.  2  ft.  Left  rata 

CTPftfK  *  gloiiosa,  D.  *.      I'i-  XV.  fig.  I  a  »t  I  ft. 

Suhglohose ;  nearly  smooth,  with  sonic  irregular  -  «  wrinkle*: 

posterior  side  rounded,  with  two  slight:  UagUndinaldepradaiW:  um- 
bonca  rounded  and  WCT  thiol  '"  broad  and  dl  defined. 

Sncll  my  thick.     Anterior  BUUCttbr  imprwinn  vita  deep. 

Length  fa  inches;  breadth  !  inches  i  flwlrraw  2  btchet. 

Brand  in  tin*  «i|ipir  bedi  of  the  hippttritc  UaieatoDeat  Lisbon. 

'I  nccimai  hn    IunI  th<     li^l     I  >'- ralrr,  and  thus  represent' the 

exterior  of  one  valve  nnd  the  cast  of  the  interior  of  the  other.      It  h 
urkable  for  the  roundness  anil  tliickueas  of  tlic  valve*  m-ar  the 
tunsc  end  for  thegnel  n'IhIuv  of  the  shell. 

Plaii;  XV.  fig.  I  a  &  h.   Twn  urw-  uf  the  aame  sinx-iuieti. 

l\  china  <  oiujata,  B.  *.     Pi..  XV.  %.  2  a  &  2  ft. 
Orate,  thick,  concentrically  wrinkled*     Posterior  aide  rout 

[leak*  incurved.       Lunetle  aUg*.      Anterior  rxt rii nil y  prominent. 

Shell  thick,  anterior  muscular  impression  deep 

Length  ~'l  inches;  breadth  2^  indie*;   thickncM  ll  inch. 

From  the  upper,  bedl  of  the  tnppuite  limestone  at  Lisbon. 

Thi"  dll  II  (a  thin  IpMkfl  sMBM  to  have  bnfl  HBJ  lialile  to  decav,  as 

while  internal  rusts  are  very  abundant  only  one  weathered  specimen 

lias  been  found  with  the  *thrll. 

Plate  XV.  fig.  "J if  &  /•.  Two  virmra  of  the  same  specimen,  of 
which  the  surface  is  much  decayed. 

Cypkina  arccrmirouMus  n.  *.      Pr,.  XXII.  fig.  1-3. 

Coniato  •triangular,  with  the  dnrwl  margin  continued  in  a  regular 
ourve  fVi mi  tba  umbo  to  the  posterior  angle  -,  venrral  margin  rounded  ; 

anterior  margin  with  a  deep  depression  below  the  beak*,  which  are 
placed  rwrj  rorward.    The  dona]  side  is  nearly  pci 

Kr  mi.)  mirlnd  with  two  I  cnimn. 

Surface  nearly  smooth,  with  some  concentric  wrinkles  which  are 
atrooga  ni'iir  the  ventral  margin^ 

;.li  2  inches  ;  breadth  M  inches;  thickness  1  inch. 
Plate  XXII.  fig.  I.  Lett  Take. 
Fig.  2.   Dorsal  view  of  another  specimen. 
Fig.  'A.   Hinge  of  a  third  IpMBMi. 
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n  subcrr4n/-i-mi<  lunMtoM  b>ftrin  Bobno1  and  Torwi  7«dnt\ 
nd  ibo  ■bout  tbre*  mile*  south-wet  of  Aleoqu  r. 

Jiell  ha-  inMimce  in   t  (ftoff  tultryona, 

1  -  If.,  and  to  CytAerra  tritfONrltari*.  Vulu,  from  bath  of  nhieh  it 
18  readily  distinguished  l»v  tli-   htcepooOt  of  tbr  dor«itl  Mile  mid  more 

triangular  outline.    TIm*  nasoalar  mpwdwii  an  small. 

DlAMCHORA  ?   BJCOKM*,  n.  a.       Pfc,  XXVI.  fig.  4  &  A. 

Shell  irregularly  gibbosc ,  vuhoblc  in  foru\  .  utta*-licd  ,  beaks  of 
both  valves  eonaiamblj  produced  ;  *hdl  very  thin  and  frajrdr  .  both 
valves  covered  with  fine,  ckHOitt)  nearly  etpial,  rmiuded  QM,  which 
art  crossed  at  irregular  intervals  bv  distinct  concentric  lines  of  growth. 

Hinge.' 

Length  \l  iii<  li 

In  Ih'.NiI*  I unc  tunc  of  the  oolitic  series,  u  coal,  at  Cane 

Mi'iiiiego. 

lln-  curious  ihrll  b  evidently  related  to  the  Ihonctione,  Sow., 
which  banbtaa  placed  bj  Pisdmjon. Oalrtfhnn and  D'Orbiguy  in  the 
genus  Sporufylu*  upon  insufficient  evidence,  U  their  hinges  h:iu   004 

pet  beta  ''Tii.    Tin y  iliil'iT  fronthatfoc  Soondfii  m  tMrtlun  fra- 
gile sthrll-,  tin*  Interior  of  which  shows  all  vtut  marking*  of  the  exte- 
rior ;    these  contrast  most  remarkably  nith  tin    tliitV  aoBd  shells  of 
-.  which  are  lined   iiifrrimlly  with  fH'KI*^  accumulating 

deposits  of  shclh  layaNi     Deihfl  1  »■*  -i  -"I m ion  of 

thu  diffieolt t,  thai  the  Saner  thick  Invert  ■  ■['  •  f »* - ■  - •  -pn;.  -  decayed 
readily,  leaving  only  the  outer  thin  layer  preserved.  This  w  a  mere 
assumption  unsupported  by  any  evidence,  and  i»  in  the  higbett  degree 

improbable,  as  they  are  found  in  various  strata  and  in  in  n  m  oonn« 
tlHl  in  the  same  state  of  preservation,  and  unifurmU  with  only  n  thin 
.hell. 

-*  of  my  specimens  are  broken,  113  is  usually  the  case  in 
thi*  and  other  B8CM0;  tin-  *eems  to  mark  some  pocnEtnta  which  has 
not  yet  been  explained.  Perhaps  the  auutnal  fixed  itself  ■>  one  h<»!\ 
by  a  brxsu*  passing  through  the  hinge-area,  while  the  shell  was  ee- 
(••il  by  uilcarnius  iii»ii<t  to  Bf  oilier  body  which  tOQChtd  it,  and 
iln-  fcholl  may  have  broken  off.  leaving  the  hinge  attneheel  by  the 
bjssus.  The  Sponthjti  also  appear  to  Imve  heeu  attached  by  a  byssnj 
t  trough  the  hinge-area  when  young,  hut  to  have  topped  ton  connec- 
tion as  they  grew  older  and  closed  sp  Hie  aperture  through  win.  fa 
the  bvasus  nasacd,  the  trace  of  which  remains  in  the  suture  down  tin- 
middle  of  the  hinge-area  of  the  lower  vain 

The  different  specimen*  id'  1).  !,i-  much  both  in  size  and 

form;  the  latter  BCtBU  to  htve  cUpcadfd  >n  n  great  degree  011  the 
■ixe  and  position  of  the  body  to  which  they  attached  themselves 

Platf.  \ XVI    flg,  4.  An  old  specimen. 

FSg.  k  Bide  riew  of  ■  jooog  utOL 

Dm  BDJU  Vivni.  11.  t.    Pi..  XV.  fig.  .'U>  .1A,  &  ^rt  and  Pi.  XV.  fig.  0. 

Shell   irregular,  with  very   dinsimilar  valves;   the  larger  valve  at- 
tached when  vouug,  s])irallv  tui-n-d.  diffldod  luii^itiid.iially  in  nearly 

oi 
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equal  part*  bv  a  sharp,  elevated  keel ;  the  anterior  side  wrinkled  with 
roame  irregular  fold*,  which  arc  crossed  near  the  lip  iu  -by 

longitudinal  wrinkles:  posterior  inlc  nearly  wSOOth  with  Irregular 
lines  of  growth.     Smaller  valve  incurred  snd  entirely  RQ 
Length  2  to  3  inches. 

Alnn.ljint  in  the  upper  hod*  of  t.h*>  liippnrif*  limestone  at  Lisbon, 
and  in  the  subcrcUccous  limestone  of  the  cliff  of  the  Praia  de  MacuiU 
war  I  'intra. 

This  ruriuu*  shell  ll  mdfll  d  lie  sharp  ridge  along 

KaTgar  valve.  It  resemble*  the  J).  Lveii  (a*  MOD  in  M.  Paw's 
figures,  'OWnatiun*  BID  1>  ■  Dieeras,'  pi.  1. fig.  'J.  ftc.),  both  in  the 
VrifiUug  of  the  anterior  siile  nl  i  In-  larger  valve  anil  in  the  contrast 
which  that  presents  to  the  smoothness  of  the  smaller  valve.  Mv 
specimen*  do  not  show  the  hinge  completely  ;  the  casta  of  both  valves 
hear  the  deep  impression  of  a  strong  plate  profit  .-dintr  from  the  umbo 
nearh  to  the  edge  °f  flu  rah*  (tea  tig.  3  fj,  as  is  shown  in  thr  figure 
0(  D.Lowrdaiit  ratoL  Trans,  '2nd  senes,  vol.  iv.  pi.  13.  fig.  4),  a: 
M.  Favn»'»  fig.  .">.  0"  &  7  of  plate  5,  where  it  u  marked  an.  This 
plate  appears  to  hound  the  mu*i-h>,  aj  iMm,  &c  way 

connected  with  the  hinge,  as  might  he  inferred  from  M.  Fnvn-'s  de- 
acri|H;iMi  (|.  15,  and  pi.  6.  fig.  I),  where  I  presume  that  the  artist  has 
misrepresented  the  plate  at  in  question. 

Tin-  PortUQMI  specimens  hJiow  the  different  layers  of  shell  dc- 
scribed  iff  M.  I'm  re,  after  whom  I  have  much  pleasure  in  naming 
the  above  ipedts,  ingratitude  for  fail  valuable  additions  to  our  know- 
ledge of  tin-  earioDJ  genus. 

Pi^Tr.  XV.  rig.  8a  &  4.  Two  views  of  the  same  specimen,  from 
the  hippurite  limestone. 

Fig.  or.  GtSl  of  the  interior  of  another  specimen,  from  ditto. 
Plate  XX.  fiu'  °.  Small  specimen  from  the  subetetaceous  beds 
of  the  Praia  de  Manama. 

Kxoovra  pi.icata,  Lamarck,  sp. 

E   plieata,   Goldfim.  pi.  87-  f-   J. 

K  ftuMfato,  GoUfiutj  Pi.  87.  f.  6. 

Ottraa  Bovs*in<jauttt\.  D'Orb.  T.  CrA.  pi.  468. 

O.fnhcUat,},  LVOrb.  T.  Crtt.  pi.  475. 

O.  MaiAmvaimaM  J>'Orb.  T.  Grit,  p.  485. 

Cri/pfuni  httrjuK  Forhev.  Journ.  of  Geol.  Soc.  vol.  i.  pi.  3.  f.  12. 

Few  species  have  been  more  subdivided  than  the  Gn/p/ura  pi  teat a 
of  Lamarck,  partly  owing  to  the  variations  of  its  form  and  partly  to 
the  determination  of  the  author  who  has  laboured  molt  efficiently  in 

this  field  to  find  a  distinct  species  in  each  subdivision  of  the  creta- 
ceous Hisfnn,  until  by  a  Ht  range  fatality  the  original  specific  name 
seems  in  danger  of  dropping  through  entirely. 
The  specimens  whieh  I  fa oi  •  brought  from  Portugal  arc  principally 

derived  from  two  localities,  belonging  to  two  very  distinct  part*  of  'he 
cretaceous  ay  *i<tlj      the  hippurite  limestone  or   tipper  hed  repreftcntuyj 

the  chalk,  well  exposed  at  tlic  quarries  iu  the  valley  of  Alcantara  close 
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lo  Lis1x>n,  furnishes  in  abundance  the  following  varietu ■*  of  M.  D'Or- 

kigny,  O,   RawMiinymittu,    Oftahrllattt,   (t.    MufKrrimtnnn,  of  which 

first  is  the  innst  abundant  form. 

Hie  timotoiu  beds  of  Um  coat)  mtt  of  Cfatn  at  the  Praia  <lc 
Mactuuif,  which  Ifa  b*  to  the  nbaraoaot  iire  crowded  vfttfa 

ili-    MOM  thrvo  varieties,   0.   }h->-<  IVOrh.,  O.  jtaMft/tu, 

I)  f  I .:..  a  Mathert.mianat  D'Orb..  *o  that  iti  Portugal  the  <Uflcreiil 
varieties  of  this  specie*  an?  foukd  together  ifl  the  mimic  bed  l»oth  b 
the  upper  and  the  lower  part  of  the  cretaceous  series. 

rations  which  run  partially  roim<l  OU  interior  of  the  %  aires 
■t  a  slight  distance  from  their  edge  (D'Orh.  |.I.  K6&  t  h  pi.  488. 
f.  7;  Goldf  pi.  *7-  f.  il r),  dspCDd  OB  rli'"  Age  of  the  nhcll,  and  must 
not  bo  taken  for  specific  characters :  they  are  seldom  secu  on  very 

Kung  sheila,  mid  become  obli  tern  ted  and  covered  up  in  very  old  ones. 
Ir  tooth  which  M  !>'(  Ii-bigoy  aSMIgn*  M  OM  of  lh*  cimr.iWrr*  of 
the  0,  Matfirro/riana,  p.  J.'is,  eg  l  pi.  188.  f.  7.  i*  also  an  uncertain 
charmiii.  wring  in  development  in  individuals  from  the  same  lo- 
cality and  often  obliterated  En  old  shells. 

A*  tUc  principal  diflsreocN  between  the  three  Conn*,  O.  /?ui/**»nv- 
fttuttii.jUhrltata  and  Mtithrraniana.  appear  In  consist,  according  to 
M.  D'Orbigny,  in  their  having  been  found  in  France  in  different  beds, 
it  mar  he  hoped  thai  now  the;,  haft  bsfl  found  toother  m  Portugal, 
they  mfty  be.  admitted  to  be  one  specie*. 

In  the  suhcrctuceous  beds  north  of  Cintru  this  species  ii  found  from 
1  to  near  ."•  inches  in  length  ;  the  plication*  an-  faint  in  those  parts 
of  the  shell  which  are  of  later  growth,  and  towards  the  edges  the  old 
shells  are  nearly  smooth  ;  at  this  »tagc  of  growth  the  shell  somewhat 
appro**!"     tin   form  of  the  E  sinuata. 

ExogyraOu&iponenbis,  n.  s.     Pl.  XIX.  fig.  I  &  2, 

Shell   nearly   hemispherical :    upper   rnlve   thick,  slightly  gihbose, 

rod  with  regularly  concentric  scales,  the  beak  incurved  in  the 

Iilane  of  the  Vmi  lower  valve  very  thick  and  very  gib  hose,  regu- 
arlv  roumli'il  on  1 1  n-  interim  margin  nitd  somewbut  produced  poste- 
riorly i  the  surface  squamosa  with  the  edges  of  the  scales  raised  up 
into  slocl  ribs,  of  which  there  axe  ten  t»  twelve  near  the  margin  of  an 
old  shell ;  in  some  ipedllUDfl  the  rib*  are  nearly  continuous,  in  others 
they  only  occur  near  the  margin  of  the  scales,  while  in  others  they 
are  hardly  visible  ,  the  Hiirfucv  of  tin-  rafoc  belHMU  the  ribo  is  nearly 
smooth:  henk  of  tba  lowtf  viihr  laterally  involute;  the  surface  of 
attachment  usually  small. 

In  the  upper  bed*  Of  tbe  hip]>nnte  limestone  at   Lisbon. 
Length  i  ixftchttj  breadth  3  terlmn  ;  IhirVnonn  *J  inches. 

In  flic  young  state,  when  nbout  1J  inch  long  thu  shell  rewmblci 

E.  tariniatti,  Nilsson,  but  the  great  size  which  it  reaches  and  the 
greater  convexity  of  its  luwer  run  have  presented  rnr  from  uniting 
than. 

Platk  XIX.  tig.  1.   Lower  rnlve,  stronplv  ribbed. 

Fig.  2.  Upper  valve  of  a  smaller  ipaomen. 
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Gkuvilia  Pnroifi,  a  m.    Pi.,  xxiii.  fig.  3-4 

Shell    elongated,   flubrhoml>oidlu\  very  Of.i  irlv  fejuitabc ; 

Eostcriorljr  produced  and  fl;  mu-rior  wine  short,  tumid  and 

ltlishnet,  N  etj  slight  sinus  for  the  passage  of  a  byssos,  which  b 
moit  marked  on  the  left  toItc.  Pornal  margin  straight ;  hingc-arvu 
very  ikt-p,  nml  enlarging  anteriorly  emi  in  front  of  tne  umbo  :  lign- 
BMB  <■*  eery   unequal    and    usually    few,      Irregular    dental 

eadlosities  ou  the  bin^e-area;  those  before  the  umbo  nearly  pcxpen- 
dSoular,  those  behind  H  ■lofiang. 

Length  i;  Knob     bfreadtn$j  inebaai  height  4  ofan  hull 
Abundant  in  tubctttMCOut  lint  | ween  Torre*  Vcdras  and 

Sobrat 
Very  dotdy  loeeuibling  G.  SbArafaufr,  this,  sp  1 

I>y  the  ]i«r|ifiiil'iciilitr   piiMiii.ii  .if  Uu-itiitf/i-  r  i»tiI;.  and  bj  thegl 
height  "I  tin-  hinge-ami,  which  cuutniuo  BO  increase  in  height  quite 
to  the  anterior  BXtnmitj  1  whereas  in  mo  •  of  the  genus  its 

height  il  mtirt  ll  tin.  umbo.  The  ligamental  sockets  in  old  *helk 
are  ofuauj  three;  but  oac  speenneoj  %.  .'>,  baa  EHi  n  more  nume- 
rous, thniu-h  in  other  respects  agreeing  with  tliis  aperies. 

Fig.  3.  Kxtcrior. 

Fig.   I     Interior  of  another    | 

Fig.  .•.    Iuti  nor  of  a  variety  with  the  lignmental  vtrkcT*  numerous. 

I'j'j  i>    Binge  area  of  a  young  sdie!) 

1  Em  DaDN  1  Iris  species  after  I>r.  RttODj  to  whom  all  eeolociata 
are  bdebted  for  his  labours  on  the  subcretaceous  strata,  nod  to  whose 
friendship  I  owe  more  than  I  can  here  venture  to  express. 

Gkrvii.ia  SoBJUUaratfi  n-  «.     Pl.  XXIII.  fig.  1  &  2. 

Shell  elongated,  very  obliuue,  Hublnun^ular,  tumid,  nearly  tout 
vnlve ;     j.inrlur.tl    posteriorly    into   11    blunt    point  j    anterior    «mg 

Ttiiiinl.  end  1  lii.il;.  ■  panted  by  u  alight  diagonal  depreeefcnia  wl 

is  BDoat  marked  on  the  right  voire. 

Ilmgc-area  equal  to  about  half  the  breadth  of  the  shell ;  with  tmo 
ligamcntnl  socket*  in  young,  and  four  in  old  shells,  of  very  unequal 
sue.     IIinge*teeth  rnunerous,  very  unequal,  mid  radii  the 

umho;   tlm.se  in    front  of  the  umbo  sloping  forward  nt  aii;: 
40°  to  60^,  those  behind  the  umbo  sloping  backward  from  10°  to 
30°  with  the  hinge  line.     As  the  animal  grown  old,  ahelh  mutter  ia 
df'pci^iii-d  (hit  those  porta  of  the  hinge aicu  which  are  not  pro- 
tected bj  tin-  ligament,  and  die  teeth  are  nearly  eoneealed  except  in 

tin1  ligamental  sockets,  where  their  trace*  are  seec  ler  the  liga- 

.  and  along  the  inner  margin  of  the  hinge-area. 
Sniu  1  inr  the  escape  of  the  byenu  ri  ry    ajfaA 

.'th  1J  inch  ;   breadth  3  niche*;   tlueknes*  ljineh. 
nilr.nl  in  subcrctaceous  limestone  between  Sobrai  and  Torres 
Ycdras. 

The  characters  by  which  thi*  «pene*  is  nn»l  r  radii  J    difltbgoiaked 

are  the  short  tumid  anterior  trine,  almost  continuous  with  the  real  of 
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the  mire,  and  the  anterior  teeth  sloping  forwards,  which  remain 
visible  at  all  ages  of  the  animal. 

Put*  Will.  fig.  I.  Fragment  of  an  old  shell,  showing  the 
hinge. 

ri£.  2.    Hinge  of  a  young  shell. 

Mvtilcs  Brirrnsi&,  II.  B.      Pi,.  XXV  I.  tip:.  1. 

Shell  triangular,  »ub  falciform,  with  a  rounded  keel  curving  from 
the  beak  to  the  posterioi  bx1  nidi  numerous  atmcen* 

trie  wrinkle:  :   |io!  rtitm  rounded,  witli  it  lew  faintly  marked. 

Urge  folds  radiating  from  the  beak  :  Anterior  side  steep,  and  slightly 

excarated  ;   beaks  pointed  an  J  terminal. 

Length  3  nxhoBj  bwadtb  i;  inch;  thickness  1  inch. 
From  BnMCOM  Of  fll*  oolitic  scries  above  the  coal  beds  nt  Cape 
Uotidcgo. 
Thla  BpectM  i-*  rt-Hiiil>  distinguished  by  the  rating  tokb  on  its 

posterior  nlopo.      The  *hcll  is  nearly  straight  when  voting,  tuxd  grown 

falcate  gradually. 

.Mvrii.rc  Morhuii.  n.  t.     Pl.  XXII.  fig.  5  a  &  h  h. 

Bull  lai  ■'  d  i.     I  •  the  val ito  two 

Tftr  unequal  portion*.  the  posterior  gibbosr  and  rounded,  1 1 ir-  mil: ■- 
rior  excavated,  ind  DMrij  peiMndiounV  to  the  plane  which  separate* 
the  valve*;  with  Cot  exception  of  a  small  month  space  near  the 
beak  on  thi  anterior  -ill*-,  thi  voSfM  on  covered  niih  numerous 
rounded  bifurcating  rib*,  crossed  by  emu-nitric  line*,  which  l.tltvr  arc 
■  -Truni»iy  marked  on  the  anterior  side;  the  ribs  on  tin-  posterior 
lido  are  coarse,  ami  radiate  from  the  beak  ;  tin  we  on  the  anterior 
rloB  fnnii  the  keel,  and  are  much  fuu-i  limn  the  otlicn  !  bool  •  pointed 
and  terminal. 

Leu-til  :.'  inches;  breadth  1J- inch  ;  rbickness  1^  inch. 

Abundant  in  HmOftOU  of  the  submtaeeous  series  between  Sobral 
and  Torre*  Total. 

I  Iinre  met  with  no  described  specie*  with  which  to  OOOIpfM  thin 
handsome  Myrilus.  It  is  named  after  my  friend  Mr.  John  Moms, 
a*  a  slight  acknowledgement  of  the  great  assistance  which  I  have 
received  from  him  in  examining  the  shells  described  in  this  memoir. 

Pi.vrr.  XXII     lu    .'»«.    Side  mi«- 

Fig.  .>  A     Front  \icw. 

Obth.c*  rJLBXOMOa«  D.  I,     Pi-.  XX.  fig,  I 

Flat,  elongated,  with  nearly  [mrullcl,  llexuous  margin*;  attached  by 
nearly  the  whole  lower  voltO]  UngjMMI  very  long  and  planted  ; 
upper  tnlve  m  otb,  with  conccotri  i  Knoi  of  gmwih. 

Lcuglli   1  or  j  inches:  breadth  1  or  I  £  inch. 

in  lii  wbcrttaovous  serial  In  the  cliffs  at  the  PnUi 

de  RflOnaOj  north  "I  thl  *  'iutr/1  hilU. 

oyster  is  related  to  the  ().  acuiiroitfria  of  \iUson,  but  it  ex- 
ceeds that  shell  in  the  len^.hot'  it*  narrow hingr-area,  whicli  is  so: 
times  1^  inch  long,  and  project:  in  meli  bejOftd  the  upper  ralvc. 
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0&TR.£A   PVJSTOLOSA,  U.  B.        Pl.   XXIV.  fig.  4  a  &  4  O. 

Von*  thick,  irregular,  orate,  transverse  or  rhomboids!.  de<  l 
nnn  mtv  large.     Lower  vahc  gibbosr.  slightly  nttached,  tlie  rest  of 
the  valve  irregularlv  oorend  with  warty  swellings:  upper  ralvc  flat, 

nearly  smooth  or  slightly  pustulose. 

i    ogth  2}  to  3  inches ;  breadth  about  *  inrhr*. 

abundant  in  limestones  of  the  r>ul>eretaetoufl  period  between 
Torre*  Vedras  and  Sobral, 

TIiim  oncer  appean  to  ban  tomased  it*  depth  aud    im !.!.--. 

.-1  i!  adding  wry  little  lo  it*  circumference.  It  U  frequently  broader 
than  long  ;  and  the  large  hinge-area  often  cover*  more  than  a  third 
of  the  area  of  th-  ..meters  and  the  warty  or  piistu- 

lote  appearance  ofl  mi.  smftoa  Sb6  kuWi  ;r  readily* 

Pun:  XXIV.  fig.  4u.  Lower  ralve. 

It      4tj.    Hinge  of  lower  valw. 

Pkctek  (Janmmj  i\<  onktan*,  n.  i.     Pl.  XIX.  fig.  3a  &  3b. 

1  heptagons!,  nearly  circular;  coiwpn   below,  slightly  conc.ive 
above,      The  lower  valve  nearly  hemispherical,  with  an  incurred 

umbo,  ornamented  with  about  twenty  derated,  rounded,  nearly  equal 

ribs,  separated  by  unequal  rounded  hollows,  in  some  of  which  there 
arc  one  or  two  fine  ribs.  BtWJf  fourth  nb  i*  longer  than  the  rest, 
and  is  produced  into  the  tngiet  of  the  shell ;  some  of  these  longer 

ribs  are  also  more  elevated  than  the  n  si . 

I'pper  \nlve  'lightly  convex,  nn.rnl  muIi  -event;  r.i  .-i.diK  rib*  of 
varying  form  and  Utj  IflpSTfttsd  by  very  unequal  hollows.  The 
principal  rib*  which  run  to  the  lime  front  angles  of  the  shell  are 
divided  juto  four  by  one  brood  central  furrow,  and  two  alight  lateral 
furrows  down  eaeh,  and  lhe\  tire  very  unequally  elevated,  one  l>< 
always  much  more  pn-uuin.  nt  than  it*  fellows:  towards  die  lateral 
ancles  the  ribs  are  much  subdivided  nd  very  unequal. 

Doth  valves  arc  covered  by  well-marked  coucentric  hues. 

Earn  small,  placed  very  forward  on  the  Oppsf  tide  of  the  shell. 

Diameter  3  tn  •!  inches. 

In  the  upper  beds  of  the  hippuritc  limestone  at  Lisbon,  Oof 
common, 

Thifl  is  cluscU    ri'Iuted  to  Pntr/i  tpiatlncmtatu4t  and,  8S  in    that 
fchrll,  every  fmir'h  fib  OB  fiu    I  W6I  Wfl  is  of  more  importance  than 

its  fellows ;  but  on  the  upper  val. <  the  ribs  are  more  angular,  and 
more  muiirruu*ly  and  irregularly  divided  than  in  that  specie*.  Tlie 
most  singular  feature  in  the  shell  is  the  irregular  elevation  of  tin- 
principal  ribs,  0D4  of  the  two  middle  one?  being  nlwnys  depressed 

aaid  the  other  elevated,  which  gives  a  very  awkward  appearance  to 
the  shell:  all  the  specimens  seen  agree  in  this  respect.  The  earn  axe 
broken  in  all  nn  ^penmen-. 

If  all  M.  D'Orbigny's  species  of  /antral  are  considered  distinct, 
thin  must  also  rank  as  a  distinct  specie*  j  but  if  fathi  stun 

leads  us  to  throw  numv  of  those  together!  tbea  this  shell  ■rill  pro- 
bably be  regarded  us  only  a  variety  of  P.  qumirieostatui. 


1849.]     uKAKrr  ox  tiic  monmt  rocks  or  Portugal. 


Plate  XIX.  fi^.  3*.   I'pper  valve. 
Fig.  3  6.  Sid*  view  of  the  same  H|»eciroeu. 

I'icnv  l,i  -insid'H,  n.  B.     Pu  XXIV.  fig.  3. 

8h«ll  rival,  with  the  poiterior  and  ventral  margins  rounded,  ttd 

the  anterior  niargin  aujjular ;  valves  unequally  convex,  ornamented 

with  strongly  marked  eonccntrk  lines  of  growth,  crossed  by  finely 

resaed  radiating  line*,  which  become  almost  obsolete  toward*  iln* 

margin.    Anterior  car  covered  with  decussating  lines:   posterior  ear  ? 

;  gth  1J  inch;  breadth  1}  inch. 

in  limestone  of  the  subcrctaceoua  aeries  between  Torres  Vedraa 

and  Sobral. 

This  1'cctcn  has  some  resemblance  to  the  P.  o&mwm*,  8ow., 
P.  /ens.  Sow,,  and  P.  (MMiltittix,  Sow.,  which  an*  onlit..  \  it 

is  distinguished  from  them  all  by  greater  want  of  regularity,  and  by 
the  angular  outline  of  the  anterior  margin. 

Pekna  '  pracilib,  u.  s.     Pl.  XVIII.  tig.  4. 

Subqundrat.e,  anterior  ride  a  little  evenvnted  immediately  below 
the  beaks ;  gibbose  anteriorly  and  gradually  sloping  posteriorly ; 
shell  very  thin,,  with  numerous,  concentric.  vubmiuaiuuse  lines  of 
gTowtU  i  hinge  ? 

ii-h  ;  breadth  1 }  inch  ;   thickness  }  of  an  inch. 

In  the  upper  beds  of  the  hi]  ncstouc  near  Lisbon  ;  rare. 

1  have  only  one  imperfect  east  of  thii  specie.  m(Ii  portions  of  the 
shell  idlltfinc  to  it.  It  diiWt  ('mm  inn-f  i.|':hr  -jiinn  of  P<rna  in 
the  extreme  thinness  of  its  shell,  which  might  lend  iw  to  chum  it  with 
Irioceram** i  but  tin  i  \  re$sion  of  the  anterior  part  of  the  right 
valve  near  the  beak  for  the  passage  of  a  byssus  unite-  it  to  /Vrna. 
In  i^ucral  appearance  this  *peiics  has  considerable  resemblance  to 
Prrntt  putiia. 

Plate  XVIII.  fig.  4.  Right  valve. 

Pkrva  Lusitanica,  n.  s.     Pl.  XX1I1.  fig.  7  &  B. 

TUbrJUWrrTfi'lal.  Wry  thick  and  heavy,  marked  irregular!*  \>\  the 
Ho»  of  growth  :  anterior  tide  deeply  depressed,  and  sloping  inwards  ; 
posterior  side  slightly  rounded  away  towards  the  paltcal  margin  : 
cardinal  hko-mi  uclied.  Iliiige-areai  very  broad,  receding  one  i 
another,  and  projecting  anteriorly  :  ligauu-utal  lmllowa  long  and  nu- 
merous, broader  than  the  intervening  space*,  and  slightly  increasing 
in  width  posteriorly,  about  twenty-lout  m  number  in  a  large  speci- 
men.    Valves  very  thick,  especially  towards  the  hinge;  apace  oooo- 

pied  by  the  animal  nearly  reetangular  and  very  smnll  in  proportion 
to  the  whole  shell.  Right  valve  larger  lad  thicker,  and  with  a 
deeper  hinge-area  than  the  left. 

bound  in  subcrctaccous  limestone,  between  Eoxarrt  dos  Cavalheiros 
and  San  Sebastian,  and  between  Sobrul  mid  Turres  Vedrns. 

Nearly  allied  to  P.  Rirortlromi.  D'Orh.,  In  in  wlneh  it  differs  in  it*i 

lew  regular  and  more  rounded  form  ami  in  the  arched  cardinal 
margin.     These  differences  are  less  risible  in  young  than  in  old 
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shells,  and  it  U  jiosmImV  that  ft  ijttriton  may  sho* 

belong  to  the  lalM  jpede*. 
The  external  proportions  vary  materially  in  different  specimens ; 

in  * v  He  lriii;'li  but  -li;_'li(Iy  exceeds  the  bremldi,  in  others  it  is 

folly  <l rabU  the  width. 

The  dimensions  of  ait  average   spenmcu   are,  length   6   niche*  ; 

breadth  41  incbej  .  thiekmn  3  m<  hes. 

Plate  XXIII.  hir.  7-   light  Hkft  of  a  vnmig  shell- 
rig.  8.   Hinge  of  the  right  vaUc.  of  iiuuiurr  *|»n -inn  n. 

Ferka  polita,  a.  8.     Pl.  XXIV.  fig.  1  &  1 

Subrl tbcddalj  anterior  side  excavated;  frout  repulurly  rounded  ; 

posteriorly  produred  into  n  depressed  wing,  which  is  separated  from 
i he  rest  of  the  valve  by  a  sudden  depression;  surface  covered  with 
I  nv  regular  acidy  lines  of  growth,  between  which  it  is  quite  smooth. 

Lunuuental   holloWl  hro;ul. 

Length  1 J  inch  ;   hrt-iultfa  1J  inch  ;  thickness  >t  of  an  inch. 
Found  in   subcrctaceoua   limestones,  three  miles  south-west  of 
Al-  Doner. 

Tliis  i-  |  mil  1 1 (  m T  »ln-!l,  tthiofa  uniit*  rli»>  iixtiftl  irrfgulnr  rOUgfa 
QtM  of  tin    lYmie,  Inataad  ofwbJob   ll   hat  the  general   a»|M!Cf  of  an 

A i ifiila  nr  a  (u-rvilia.  In  outline  and  marking  it  much  resembles 
Gervilia  ntiijimt.  D'Orb..  except  that  il  entirely  wauls  the  anterior 
mag  of  that  species. 

Tellina  Sobralensib,  n.  s.     Pl.  XXI.  fig.  1  a  &  I  ©. 

Shell  ovafo-trinnpnlar,  gihboae,  irregularly  striated  and  wrinkled 
by  concentric  tinea  of  growth  Right  valve  gibbosc,  with  nn  ohsrnre 
rounded  fbld  between  two  broadi  shallow  depressions:  left  valve  with 
a  broad*  vhallow  d<|i|Hlilriri  down  Qm  in  111*-,  and  a  rounded,  elevated 

fold  near  the  anterior  cxtremn . 

Leqgth  _*;.  incheaj  breadth 3]  inches;  tfriVkntu  1J  inch. 
From  luhcretaoeoni  beds  between  9obral  and  Torres  Veclras. 

Nritm-r  the  hi  rgi    DOT  tin    in<<  rior  of  this  r.holl  have  been  seen. 

PlAT*  XXI.  fig.  1  a  &  6.  INra  rfawl  of  die  same  specimen. 

Trigoma  LusiTANic.i,  n.  «.     Pi..  XXII.  tig.  -I  a  &  I  o. 
LyrvJonlitertji"  %  '    lioldf.pl.  130.  f,  5  c,  &  5  </,  excluding  f.  5  a,  6, 

n,:.((i  .-ul.i. Lingular;  auti  nni  :  .,!,■  -hart,  and  nearly  straight ;  pos- 
teriori) elongated,  front  regular!)  enrifd:  urn  -i  with  curved 
m«-  o1  i" '■•'  iii.-  ulii.li  iiitnrriii.'  towards  the  anterior  anglf  i>)'  th«« 
ihcll,  and  which  nre  continued  over  the  anterior  side  in  irregular, 
faint,  sharp  ridges.  Fubcrdce  of  two  size*,  which  mi  paratcd 
in  i  diagonal  ttoe  drawn  from  the  ambo  to  near  the  midille  of  the  front 
Of  thv  shalL  PofUcioi  rfdfl  of  thfi  solve  sloping,  divided  into  two 
uneicii  parts  by  n  deep  furruu  the  lander  area  crossed  bv  rows  of 
imaJI  tateckaj  the  front  area  coarsely  striated.     Surface  of  the  shell 
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covered  It  irrepilar  MSsfienlrk  lines  of  growth,  which  arc  best  seen 
between  the  tatada. 

Length  •*  inches;  breadth  3  inches;  thickness  lT  inch. 

Abundant  in  limestone  of  the  Mibcrctaceoiis  period  between  Torres 
u  md  Bol 

Iirk  figured  a  specimen  of  thi*  shell  from  Torrw  Yetlmt, 
uai  ■  /'.  titrrata  of  tin-  Im  ir  oolite,  from  whh 

is  quite  distinct.  Tiie  Portuguese  species  is  a  neater  and  more  re- 
gular tlu-ll.  t.i.I  iu-av  1m-  ilj-i  .n  T.  Uttrata  by  itl  *t  might 
front  and  by  tin-  regular  rOwl  of  Mnall  tubercle*  uluch  nmt  nearly 

half  it*  while    the  same   part  is  0OWt>3    10    I    Kftntfa   by 

broad  coarse  ribs.     The  principal  cbarncter  which  is  mmaaa  to  the 

two  specie*  U  the  hiiiircsttou  of  the  rows  of  tabSTOMI  toward*  the 
front  of  ili'    ifadli   lit-    -   i;>ii  iMMi.iijim  among  the  Triirmu:i\  bll 
seen  ttlmi  III  T.  Smr^OOte,  T.  »'•  r/fi/ffti,  T.  notion,  anil   '■'  nf.r. 

muritato,  Gold£  Bp.,  which  Ea  found  in  the  some  lo- 

Icality,  is  so  elotclv  allied  to  T.  Lmtittime*,   that  it  may  be  t!ou> 
ba  id.  j  sbould  nol  bi  cemtsd  ■  tha  gov  nl  bnnofrlu  two  Awlli 
IK  the  same,  hut  T.  munfiito  has  about  twin1  tin.-  number  of  rOWl  (rf 
tubofdofj  which  arc  smaller  and  more  numerous  in  Mfih  HrH  than  in 
7'.  Luti/or 
Pi  kTl  WII.   fig.   4  it  &  A.    Two  new*  of  the  wmc  tprriini  n. 
J 


SriKii  in  BKiRKNftift,  n.  s.     Pl.  XXVI.  fig,  2  a  &  24. 


Mill  ovate,  moderately  convov,   minutely  punctated :  dorsal  valra 
gttlarlv  arched,  with  «  produced  incurved  beak,  and  a  broad  fallow 
Wcfincd  siuut  extending  from  the  beak  to  the  margin,  where  it  oc- 
cupies above  a  third  of  the  width  of  the  shell  ;  ventral  vslvi  Bfitrh 

circular,  with  a  broad,  rounded,  ill  defined  nuwial  fold :  both  valves 
arc  smooth  near  the  hinge,  and  art-  <»ru:uucotc<l  towards  the  ("mut 
margin  with  faint,  rounded,  longitudinal  folds,  separated  by  shallow 
rounded  furrows  ;  of  these  there  are  about  eight  ou  each  wing,  "I 
winch  the  lateral  ones  arc  very  obscure  t  faint  traces  of  obscure  tolds 
in  tin  risui  i  fen  itrang  toncanfM  ring*  on  tub  wlW     Hinge- 

nrcn  founded  off  Ud  uud ■■liin-d. 

Length  I  inch  ;  breadth  \  ut'nn  inch  ;   thickness  J  inch. 

In  Jurassic  limestone  at  Vendoa  Novas,  four  leagues  north-west  of 
i bra  on  the  mad  to  A*eiro. 

This  shell  belong*  to   the  same  ftOtlp  of  puuetaled  Spirifers  as  ft. 
Wki  tjntnulo****.  anil  .S.  r rrrucamt/r,  all  of  whn-h    ire  liunul 

;:»e  lias.      It  was  found  in  WOpUJ  with  ft  OTOXUloiUB  and  od 
shell    ji- riilinr  to  tin-  Una.      It  it  distinguished  t"rom  ull  it»  congeners 
by  it*  ehiiMratcd  ovate  form  find  uli-fui  ii    tvlneli  it  lilfrlj 

uiblfa  manv  of  the  recent  Ttrthratuh  eially  '/'.  ilmtnta. 

In  tiiet.  of  all  the  rkiirifsri  known,  this  is  perhaps  the  species  most 
neorh  allircl  to  the  Tcrehramlae. 

'flu'  ril.liin^'  \*  mtieh   mOTC   innrVnl  on  lln>  dorsal  thAli  tin-  -. 
valve;  but  as  the  only  specimen  wn  appears  somewhat  worn,  this 
may  be  partly  tecidental. 
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The  interior  lias  not  been  seen. 

I'i.itk  XXVI.  fig.  1  u  x  • .    'I'*.*"  rfevi  nf  the  same  ipccimm. 

T»:hebkatula  Beirensus,  n.  8.     Pl.  XXVI.  fit*.  3  a  &  3  &. 

|]  nearly  quadrangular,  with  rounded  ifdcS;  frnamcoted  «ith 
about  thirty-two  obtuse  and  slightly  elevated  ribs,  eight  of  which  are 
raised  up  near  the  anterior  margin  in  the  mesial  fold  ;  dorsnl  rarn 

flat  posteriorly,  wiiU  .  UfceriOfk   |    \minil  ^nlvrtery  con- 

vex, and  produced  at  the  anteriur  miirgiu  m  niv  elrratcd  fold,  which, 
as  well  as  the  corresponding  sinus  oil  the  dorsal  valve,  only  » i 
menos  at  Lha  middle  of  the  shell  j  tides  depressed  end  BDQOOA  near 

the  hinge,  somewhat  dilated  Anteriorly  ;   hca\  incurved. 
Length  and  hri'inlili   1    inch  .    I"  oh. 

Prom  the  Jurassic  HwHrffOff  below  the  coal  nt  <'ape  Mondego. 
This  shell  is  more  nearly  related  to  T.  re,  Ek  oochi,  of  (be 

cretaceous  system,  than  to anv  other  describetlTrn ■in. nula  :  it  differs 
from  that  species  in   hiving  the  front  tnorv  produced  than  the  tinW, 

the  beak  much  incurred,  only  about  half  a*  many  ribs,  and  other 
minor  j.nirit-.  Among  the  Jurassic  species  it  is  nearest  to  T.  (#frv- 
hfdrat  Sow.,  from  which  its  dilnted  sides  anil  obtuse  flattened  ribs 
separate  it  widrly.     Onl  ■■  ciuca  h«  been  seen. 

ftarm  XWI.  fig.  8  *  &  o.    Two  views  of  th*snt:n    ipeeaMD. 

NatiCa   Lositanica,  m.  a.     Pl.  XXIV.  fig.  5  fl(  5  6,  &  5  c. 

Shell  aubglobosr,  with  a  slightly  produced  spire  <■('  three  %-n]iti  ion«  ; 
mark.'il  with  faint  line*  of  growth,  utheru'i«c  nearly  smooth.  Month 
broadly  lunate.     Culumellu  »olid. 

length  i  of  an  inch  ;  diameter  \  of  an  inch. 

From  UmflMae  of  the  subcretaceuus  period,  three  mile*  south-west 

of  Ah-iKpirr. 

Plate  X  ."»  a.  NstursJ  size. 

Fig.  it  h  k  b  c.  Magnified. 

Nkiiita  tukbinata,  n.  b.     Pl.  XXIV.  fig.  6  a  &  6  6. 

Semi-globose ;  spire  small,  partly  immersed  ;  whorls  slightly  flat- 
tened above,  tumid  in  (lie  middle,  and  a  little  produced  at  the  base, 
crossed  by  numerous  strongly  marked  lines  of  growth. 

Length  J  of  an  inch, 

round  in  hflHBfoni  of  the  mihcrctarcnus  scries,  three  miles  south- 
west of  Aleuquer. 

This  elegant  little  shell  somewhat  resemble*  .V.  costata,  Min.  Con, 
400.  f  .'»  &  ii,  hut  ha*  not  th  ;  that  tipecies  :  Uie  pro- 

duced columelhi,  which  bus  been  partly  broken  in  tfu>  only  Specimen 
found,  L'nrs  jr  |  soiucuhiit  turbinated  fniiu. 

Plate  XXIV.  fe  t  «.  Natural  sue. 

Fig.  0  ft.  Magnified. 

NCRITIKA   BICORNIS,  Q.  S.       Pl.    XXIV.   fig.  J. 

8eini-o?al.  slightly  and  regularly  ennvev.,  with  the  margins  pro- 
duced into  two  nearly  equal  pninteof  cor*;  spirt  produced  and  slightly 
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oblique* :  colour  tawny,  with  thin  dark  lines  radiating  from  the  spcx 
to  the  margin,  some,  of  winch  lulurcate;  these  irr  crossed  by  well- 
tnarked  lints  of  growth.  Aperture  H-mi-lunar ;  body-lqj  expanded 
into  R  pib bow  callosity  ;  outer  lip  sharp  and  extended  tu  the  two 
ears. 

Length  {  of  ru  inch;  breadth  {  ftO  belli 

Pound  in  limestone  of  the  subcrvUceous  aerie*,  two  mile*  south- 
weat  of  Alenquer. 

Tin*  curious  shell  belongs  to  the  division  of  the  Ncrite*,  of  which 
Neritnnt  ourieulato,  Lam,,  is  the  type;  bur  it  !■*  more  nearly  equi- 
lateral than  any  remit  speeics.  "There  ran  he  little  doubt  that  it 
must  have  inhabited  fresh  water,  hut  all  the  shells  found  near  it  belong 
to  marine  geucra.  The  colours  arc  most  remarkably  preserved. 
Only  one  specimen  baa  been  teen,  of  which  the  spire  is  not  aj 
perfect, 

PVRAMII)KI.1.A  ?     fi.lCIT-TATA,  n.    fl.        Pi..    XX.    fig-    8- 

8hell  conical,  short,  smooth.  Spire  of  four  or  five  whorl*,  which 
enlarge  rapidly,  the  lost  whorl  forming  about  half  the  length  of  the 
shell.  Mouth  narpMvnl  by  two  strong  thick  plaits  on  the  columella, 
which  arc  continued  through  the  whole  ipirt;  the  upper  plait  pro- 
jects diagonally,  the  lower  horizontally,  until  thev  nearly  meet 
ami  dnide  the  interior  of  the  whorl  into  thm  loMftj  gtving  the 
section  a  resemblance  to  the  head  of  a  broad  arrow.  Columella 
■mbilicntcd. 

Length  2\  incln  -  .   hrendth  1  inch. 

Spiral  angle  4.V\  regular      Baton]  angle  i,ri°.      Rata]  angle  120°. 

round  b  limestone  of  the  subcretaceous  peril  --»,  b  the  n  of  the 
Praia  dr  Adrarga,  uorili  offlu  ('intra  hills. 

Unfortunately  all  the  apednMOB  of  this  ten  curious  shell  ore  Im- 
perfect, and  the  specific  character*  rest  prineipully  on  the  enormous 
size  of  the  fold  or  the  columella,  and  the  form  of  the  interior  of  the 
whorl.  In  gnu  ml  it  is  hardly  advisable  to  name  such  a  fragment, 
but  in  this  shell  the  internal  characters  are  so  verv  remarkable  as  to 
justify  giving  it  a  name,  although  wc  have  seen  little  iiiom-  than  a 
section  of  the  shell.  1  have  pufiRd  ir  in  PtfromidtBa  with  ft 
hesitation,  a*  it  has  little  resemblance  in  jtcncral  appearance  to  the 
other  species  of  that  genus :  it  differs  from  iWMiaW  in  the  simple  edge 
of  tlic  outer  lip  aud  the  rapidity  of  increase  of  the  whorls. 

Kostei.laru  Cow*,  n.  s.     Pl.  XX.  fig.  I. 

Shell  elougato-eouical ;  spire  regular,  of  eight  or  more  volutions; 
churls  ciubose,  smouth  in  tin-  niiddlr,  but  ornamented  round  their 
iipjMT  nip.-  '.Mill  Oiort  rrnV\<-d  IiiU-,  and  nmtid  (heir  base  with  longer, 

faint,  oblique  folds  sloping  forwards  ;  several  concentric  grooves  round 
the  base  ol  the  hody-whorl 

Length  &|  inches;  diameter  U  inch. 

Spiral  angle  MQ.      SutoreJ  angle  about  90°. 

Found  in  limestotu  of  the  luhcreUoBou  series  at  Sen  PaoVo  <!< 

Mil -iel.  near  Mcirinha  Grande,  by  l>r.  F.  A.  Pereira  Costa,  to  whom 
1  am  indebted  for  the  specimen,  aud  after  whom  it  is  named. 
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Tsaniu  oicomei*  n.  *.    Pi..  x\.  fig.  5«  &  5  A. 

Shell  twitted;  *pire  formed  of  numerous  volutions  nrrangrd  in 
regular  steps;  whorl*  (month,  angular  alwre,  flattened  at  tin-  side 
ami  (rider  aborp  th  w;  •  groove  nt  the  angle  of  the 

■boH  h-ft  bv  tin-  posterior  canal :  aperture  lownge-slwpcd. 

Length  about  I  J  infill ;  diameter  jj  of  an  inch. 

Spiral  angle  lif\     Sutural  angle  80°  to  E 

In  mbcretaofiooi  Bmeitooe  «t  Cepc  BepicbeL 

Tlii.>  n  h  rrruarkahU  ihsped  shell,  Ihc  peering  a* 

of  a  sot  of  reversed  cone*  inserted  one  within  another. 
I'i.iti;  \Y  fig.  j<j.  Exterior. 
Fig.  56.  Section 

Turbo  Mind.*,  n.  s.     Pl.  XX.  fig.  7fl  k  h. 
SI,.  II    dupTf  ItJ,   helii'iJnrin;  spire   very  wmll.  of  three  or 

ntiou:  whorli  humid,  increasing  very  rapidly,  orneinented'  mlh 

trai  inn-united  atriie,  crowed  h\  llOM  of 

growth,  the  tabcrdtfl  being  el  the  inta  lectioaol  Incline*;  the  upper 

part   of  the  vli.i-1    ii    also   ornamenlnl    with     rrlb  -.v.l 

jilir-Ation*. 

Diameter  £  of  ID  null. 

Fmui    nubi-n-Ueeoiia    liinojUlUt  «l    Figueira,   at  the   mouth  of  the 

Hondego 

A  viT.  dflgSDl  little  slii'll,  which  lui*  aome  resemblance  to  T.  po"- 
eatilit,  Desh. 

Plate  XX.  fig.  7n-  Natural  m/'  . 

Fig.  "A.    Magnified. 

TURRITELLA  ClNTRANA,  D.  8,       PL.  XX.  fig.  6  ff  &  b. 

Shell  turreted  ,  spire  of  aix  or  eight  gibboae  whorl*  ornamented 
with  -in- mil.,  projecting,  traufieis*  rfto,  SRMMd  bt  very  faint  lines  of 
growth:  riha  increasing  in  number  from  two  on  the  unper  to  iff  on 
the  lower  whorls,  the  two  middle  rilis  constantly  larger  man  the  others. 

Length  I  \  inch  ;   breadth  ^  an  inch. 

Spiral  nam  rounded,  raying  Ikon  BO   In  the  roBBgCoTdPtn  il»e 

old  «hell.      Sutuml  angle  100°. 

Alinudant  in  shale  of  the  subcreUieeou*  series  in  the  cliffs  at  the 
Praia  de  MacittiM,  mirth  of  the  ('intra  hills. 

Vi.hr>:  XX.  fig.  Gh  A  <i ''.  arr  two  sprciuu-rw  of  different  age. 

ToKKLim  BHuafftxa,  n.  ».    Pi.  XXVI,  fig,  6. 

Shell  nearly  tint  ?  with  a  very  low  pin  I  competed  of  rounded 
whorN,  ot"  wh-i-li  nbinit  one-th™  is  concealed  by  the  OUtOI  whorl, 
onHDBCOted  wnth  faaeiculatcd  riba,  and  n  aligbtiv  elevated  line  along 
(In.1  middle  of  the  buck  :  umbilicus  large  and  smooth  ;  about  thirty 
ng,  eleratfd  ribs  ibl  do»e  to  the  umbilicus,  rnch  of  ivliirh  ;oon 
divide*  into  three  or  four  finer  ribs  which  run  nearly  straight  and 
of  a  uniform  aizc  to  the  slight  keel  on  the  middle  of  the  bock,  nticrc 
they  do  not  meet  th.  rib-  from  the  other  side  of  the  whorl,  but  iiHitjally 
nlteruate  with  them  ;  laick  very  round  -r  aperture  brnndly  lunate. 

Diameter  lis 
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Found  h  tanak  Umwtonctt  Montemor-vrlho. 

Only  one  fragment  of  this  shell  lm«  been  fnimd.  wliirli  i*  not  *uf- 

flcttat  |o  furnish  a  good  hm  tcripdo&j  yet  it  bof  too  much 

i  >i  to  I)*,  ninitii'il.  both  IVoiii  tin1  rarity  of  TurrHitetin  beds  of 

this  age,  and  (Vow  this  *pcc  utiug  a  character  of  ribbing  m»i 

<to   icon   in   the   000011    fa    flattened    -pin'  emim-rU   if    witS   the 

Aniiii'iiiiiiforni  specie*  of  To  mines,  7*.  Fatdtmi,  T.  Coynarti  and 
T.  Bobtayei,  described  by  M.  D'Orbignv,  all  of  which,  like  tub  shell, 
arc  of  the  age  of  th**  lin*. 


Description  o//W//  Va  \ttyiox  from  Pcmitilu.. 
Bf  Professor  i*   KouBRg. 

Kciiint*  Oi.iciroKicNsi*,  ap.  nor.      Pl.  XXV.  fig.  I. 

K.  imilU  ntunfwtii*,  ungmticximii,  tleni*  ttihrrrtiUfii  ;  tuhvoulll  pnmariii  p»r*n, 

arqiuliln:  ut horizontal  iboi  ondulatb  dlipokitifc ;  pout  itmlmlacnilibui 

oumftmi  In  »ertetioi  tripllclbm  ohlluun  iflfiO»HhL 

'I  In-,  (mil;.  Ktccici  belong*  to  iht  grvup  of  ffoltJli  wlrich  Agassiz 
h*t  u*pnratcd  a-  A  pani  iin'Ii-r  ths  BUM  0*  Pa/ycifpAv*,  ili-iin^:ii.li 
lag  lb«'  MCtioil  from  hi*  (not  GfttJ*t)  Jrliitcitt,  with  which  it  ha*  n 
comiiiM.i  habit  nnd  too  rhnnirter  of  a  general  diffusion  of  numerous 
e^ual  tubercle?  DYST  tha  plates,  In  tin*  p<<r<  -  being  arranged  in  triple 
lerics  instead  of  in  a  single  line.  But  the  latter  character  I  Kavc 
shown  I  iMl  111  II II 1 1  (British  Uremic  Remains,  Dee.  1.  pL  6)  to  be 
fnlhu'h/ii' .  tad  ii  misinterpretation  of  the  tnu  .■•:riu-t un*.  which  in  no 
BMOBtU  pemd  dill^rs  horn  that  presented  h\  tin-  -run-  A'rAinva ; 
nor  eon  Polycypkus  be  regarded  in  any  other  light  than  a*  a  *nlj- 
divi«ioii  of  the  name  genua  of  no  great  mine 

aperies  before  U  II  regularly  melon-shaped,  hut  without  any 
rugosities  or  iDMQ*££Usof  it  -  -nits,   The  whole  surface,  divided  into 

five  broad  and  live  narrow  segment*  by  two  amlmhii  ra,  [|  studded 
with  Kinall,  etjnal,  bd  euiispieunus  tllbflWltS  ;  t li<*  inl.-r  -licr-  between 
them  are  covered  with  miliary  granule*.  Tin-  mteramhiilacral  plates 
toward*  the  centre  (regarding  their  horizontal  dimension  as  the  length) 
■re  very   king  and  narrow;   those  towards  the  middle  hear  about 

MX  tubercle*,  arranged  in  ft  ioimu  but  undulated  fa>liinii,  each  row, 
ascending  toward*  the  ambulacra  and  again  toward*  the  iiitermnhula- 
cral  suture,  depressed  in  in  eentre.  The  total  number  uf  tubercles 
arrangitl  across  the  centre  of  an  iuterombulacrul  area  is  consequently 
.-■■  ■■  The  ambulacra!  plates  bCB  Minilur  tubercle*,  !"<•<>;,  n\*  ii 
plate.      Opposite  each  intcrambul.irrnl  plate,  there  are  in  earh  nmhu- 

lacnmi  three  pairs  of  port-4,  each  series  of  three  pairs  arranged  ol>- 
litpu'lv  and  with  a  ifigol  um lu'atioti  of  direction,  but  not  overl  »pping 
the  coTiiiueuei'iiirnt  nr  trniiinmiun  of  tbf  next  series.  This  arrauge* 
meut  ii   constant   and   similar  from    the  mouth  to  the  vertex.      The 

mouth  is  circular,  ami  ili-iiintl'.  notched  nearcnili  ambulacrum.    The 

anal  and  neulur  plai  lieen  destroyed  in  the  specimen  exnmincd. 

Dimtntwns, —  Hrendth    [ :;  inch  j  \mq\\t  -fa  inch  ;    breadth  of 

mouth  j1,  inch  ;  breadth  of  anal  disk  ^  inch.  Number  of  intcnun- 
bolacra]  plate*  in  e:n*b  vertical  aeries  about  22. 
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Found  in  tin1  tupfnuita  limestone  near  Liftfa 

Although    this  :■[  hinu$  granulosa*. 

noii. -i  ittj  ntrfttfosus  (Gold f usb,  tab.  40. fig.  16),  nspecie* 

id  in  the  Caleairei  polymer*  <>i"  Nmnandy,  Loo,  nd  Hayremh. 
I'm  if  -mm    \:.i.-h.  i  m  tit.  I  .  i  ■!,  m  r:. .(  .,,,,.."  ii.  -  BcMnMns)  cuuim 
rare*  a  manuacript  speeie*  flf  \l.   I>ew>r,  from  the   white    chalk   of 
M;wi!_rni<-  BMf  QaW  nUO    Which,  jinL'iiiir  from  the  fall  not;  it  here 
given,  appears  to  approach  itill  more  nearly  cha:  Ik- fore  us. 

Cidahi6  cu'mikh  v,  Agnssix,  Echuu  Suiaa.  ii.  €8.  t.  21.  f.  20,  '23. 

8pine<  only,  hut  exactly  weeing  with  [  I  -utations  of  those 

of  the  Ncocominn  species  (from  Ncuchatcl  in  Switzerland),  to  which 
we  hine  referred  it. 

Sil>oro(aoooa8  limcatoncn  near  Torres  Vedro*  and  Al»  ujurr. 

CiDARia  glandifera,  GolcUuss,  Pet,  Germ.  p.  180.  t.  40.  fig.  3? ; 
Agnas.  Echin.  Suks.  t.  91*.  6$.  9  f 

A  single  spine.  i\|i|iroaobBBg  so  elowU  t<>  thOM  fiejmd  by  (ioldfuM 
and  Aga**ir,  that  we  M-.trolv  lure  to  «e  pnr.it  c  it  as  a  qMflJCB.  It 
differs  slightly  in  having  the  tttbercolltM  ridges  lew  granular  cen- 
trally and  below.  The  Cttfuns  gtanthfrra  w  a  coral  rag  st>eeies. 
Mr.  Sharpc'a  »pccinien  is  from  tin-    *uh<-rctui;enun  linn  ■'••  i<    ot    Ucn- 

qoer. 

There  are  fragments  of  *  third  Ctihrit  from  this  limestone  nt 
Ourem. 

ECBINOPSIS?  8TJBUCULUS,  5p.  uov.      I'l.   \\N  .  lig.  J. 
B.?  teeia  »iil)conirl,  irrii  ajnbnlaoraBbai  mmiMiv  nmfii  nraRnn  tabvrcvili  pri- 
mini*  meiliorrilniHornaii*,  iwrinrciili*  ilihUntibus,  in  arri»  ambulocraliljua  lerif- 
bu*  duabiu,  In  ircli  intcrtiabulacrahbuft  icriebui  qiwluor  ili*poiitis,  Ycrruas 

minimi*  flp&Tfltl. 

Breadth  -,*,  inrh  ;  height  ^  inch. 

I  lm\e  M.  rn-d  with  doubt  to  the  genus  Ecitinopsu  the  fragment 
of  a  little  Urchin  from  tin  Mibnvtaoeou*  limestone  i>f  PSgOATO,  m 
which  the  tubercle*  in  to  »om  us  to  rtndei  the  d  ion  of  the 

iierforatcd  or  non-perforated  character  of  their  summit*  doubtful. 
The  pores  are  rauped  in  a  single  series.  The  general  aspect  of  the 
BOM  10  >tnkin^ly  rcr-nnbies  \\into(  (iatcritts  *ub*i*utiut  that,  wen- 
it  nut  for  some  ot  the  plate*  of  the  ovarian  disk  still  remaining,  we 
should  scarcely  have  been  warranted  in  placing  th  a  among 

the  EchiniJ<e.  The  species  of  EchintmtU  to  which  it  .-.ppruaclHS are 
from  the  Miimmiilitic  liiiiestoiir  mid    the  white  ehn!k. 

stinct  however  from  other. 

h-Ai  1:   XXV,  tig.  '2  a.    Natural  size. 
Fig-  '2  it.   Magnified. 

DlADKMA    I.l'MT.lMfl    M,    |p.    lint.        Pi-,    XXV.    fiiT 

IV  tri!a  .lrprr»U,   Hi-nit  amhulnpralihu*   Int...    mtcrafiiUiliifrattt    tiil*HjU«nTlK«t  t 

aasulti  omaibun  tabtrcnlo  prbTOrfo  ornatb,  tuberculii  onu  ibos, 

tab  UMIIM..M  tana  nbtrcali  ■jtrvlSi  iu  «rcu 

auibulwrmlibui  pencil ;  nunnuc  meiturit  eOMpJ 

Breadth  x3,  inch;  height  T%  inch. 
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Tin1  bodv  of  this  DMema  is  much  depressed,  so  a*  to  give*  th* 
outline  a  aattcued-out  form.  The  ambulncral  and  intcrambulacrn] 
areas  arc  nearly  equal  in  width,  and  both  bear  two  ranges  of  prurai- 
rarj  Uuzv,  primarj  tubercle*,  perforated  tm  thra  ■-'"li- 
mits awl  with  crvmi!.i'<<l  bsass.  The  arcoW  of  the.  tubercle*  are 
» Istrillg  bill  narrow  spaces  for  (be  tertiary  pinnies,  which  are 
, »ji r.-xt ■*.  /mil  mi  h  r  ntn  .|u»lt  and  have  mostly  inainuiilli- 
form  bases*  The  granulated  space  between  ths  two  rows  of  tuber- 
cle* in  each  interambulncrnl  segment  is  much  wider  than  rb:i(  is  inch 

ambulacra]  one,  where  it  is  reduced  to  a  nearly  single  undulating  line 
of  unequal  granules.  The  mouth  is  rather  large,  and  has  ten  con- 
spicuous notches  with  rcftaccd  cd^cs  around  its  margin. 

I  cannot  identify  this  species  with  any  of  those  figured  by  Agassis 
and  others.  It.  Approaches  however  lhailrtitn  tuperbvm,  Agassis 
(Oxford  clay  of  bwitzerland),  D.  flortscens,  Agassiz  (coral  rag  of 
Besanron),  and  I),  comphinatum,  Agassiz  (Kclloway  rock,  coral  rag, 
aud  Oafunl  rlits  of  France}. 

The  specimen  described  is  from  the  ■ubcrctnccous  limestone  of 
Mamarosa,  four  leagues  south-east  of  Aveiro. 

Platc  XXV.  fjs»    la.  Natural  size. 

Fag.  4  6.  Mnguiiieil. 

[>i  \uv.\t  a  nrnr,  sp.  nov.      Pi..  XXV.  fig.  3. 

iMeslA'frpreufc,  »rrii  nnibiilArrali1iuiinir*fIinrriliii«(  uttiili*  nmnihus  tubereulo  pri- 

roario  msfeno  omnia,  tuljeiciilis  arearum  lntcramhulacraliuin  niajoribus,  tuber- 
culls  secundaria  nulus,  terrucls  uuumus  Inter  lubcrcuU  sparala,  pauen ;  ort 
Uio,  marglne  inciso. 

Breadth  ft  inch  ;    height  /_,  inch. 

A  Npecies  quite  distinct  from  the  but,  though  in  a  very  dilapidated 
condition.  The  body  ia  depressed  with  rnthcr  rounded  aides.  The 
ambulacra!  area.*  etpuil  in  width  about  two-thirds  of  the  iutcrainbu- 
lacrala.      Both  arc  Htuddt-d  with  large  nnd  conspicuous   tubercles  on 

prominent  bases  those  of  the  interrunbulacral  plates  largest.  The 
spaces  between  the  tubercles  have  few  and  scattered  granules.  The 
wide  and  its  maTgin  notched,  but  not  conspicuously. 

The  hiaJcni.t  placenta  of  Agassiz,  from  the  coral  rag  of  Soleure, 
has  affinity  with  this  species.  Mr.  Shsrpe's  specimen  is  from  th* 
smbcretaceous  limestone  of  the  Praia  de  Maenms  near  Cintra. 

Plate  XXV.  hg.  3<r.  Natural  size. 

Fig.  36.  Magnified. 

To  x  aster  Couloni  T  Agassiz. 

A  much-ininrcd  specimen  of  an  Urchin,  too  closely  allied  to  bo 
separated  without  better  materials  from  the  species  so  named  by 
Agassis,  was  found  by  Mr.  Sharpe  m  the  nubcreiaceous  limestone  of 
Flgucixn.  It  appears  to  differ  in  having  it*  vertex  iimn:  antral. 
Toxartrr  Ctiuloni  is  a  Ncncominn  species,  and  all  its  near  allies  are 
either  Neocomian  or  Gault  species. 
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Raixst;*  (Hrmm^tkr)  wnnupRKRM^,  *p.  dot.    IV.  XXV.  tig.  6. 

B.  (110  t«U  ■ubcordstii,  Rpttnl  Aapmfc  arei  «nili  clevais.  caHrwta.  Itvtihui 
liimuli*.  (rttiiiv  lninr«li;  anilmlacrti  Uieriibus  latis  mtMrqiulibus,  uoprcnit, 
arei  poit-or*li  luiecoUtl. 

Length  {}  inch  ;   breadth  f%  inch  j  height  ,%  inch. 

This  link'  -[>([].-  i»  allied  to  the  ApfftaiM  h»/o  of  author*,  and 
to  the  Micrati&r  mhtimui  of  Agaasiz,  M  dflfai  from  them  and  from 
nwrt  of  its  described  raoMWa  En  die  depression  Of  Ha  back,  which 

hats  only  a  ttty  slipht  nna  gradual  slope  from  the  elevated  puMerinr 
i.mdmlnrral  are*.  The  ambulacra  arc  rather  hroad.  and  BBtfad 
in  not  very  deep  depressions  with  rounded  sides.  Each  linear  serif* 
of  double  pores  in  the  nntero- Intern!  ambulacra  of  the  l&rgeM  Speci- 
BUII  iwiMiiird  consist*  of  twwiiy-aevrii  pair,  and  in  the.  po*tero-Ute- 
rnl*  of  twenty-four.      The    side*  nnd  nmler  Mfftftf  were  rough   with 

cpinigerous  tubercles.     The  month  is  placed  not  very  far  forward, 

and  the  &|nin>i  ■  -p;uv  heliind  it  is  huircnhitc  in  ^Iiiijh-.  The  anal  ex- 
tremity i«  luddtniv  truncated,  but  with  a  slight  octkrvity.  Young 
specimens  are  much  more  depressed  than  old  ones. 

It  is  not  unlikely  flint  this  may  hi-  one  of  the  numerous  specie*  of 
IfrnwiAtrr  oniunerntc.l  h\  De-or  in  the  '  Catalogue  Raiionne"  dea 
I(>hixddea#;  hut  without  figures  or  descriptions  to  guide  us,  it  is  im- 
possible! to  recognizee  BHN  DAUMC  with  localities  only  appended,  or 
notice-.  *o  brief  as  to  he  u*elc»s. 

This  HrisituA  occurs  in  the  tuhrretncvniis  limestone  of  Figueira 
and  i-  apparently  ph-minil.  Ufl  atunilics  uic  with  cretaceous  species, 
especially  those  of  the  Ooult. 

AJongwith  it  n  form  is  found  with  longer  nnd  narrower  anihiilaera 
and  greater  lumidilv  of  the  sides.  This  i<  pnssmU  distinct  hut  the 
specimens  examined  nrc  too  fragmentary  fa  detcnnuuitmn.  It  occurs 
al»o  hi  Mamarosa. 

PuiTK  XXV.  rig.  da  k  A.   INual  form. 

Fig.  6  c.  Variety. 

Bftisax-a  KOTIOSB.     Pl.  XXV.  fig.  5. 

B.   (BriMOptia)   Icatu  conluid,   tumidS,  luprni/:   xubdrprcM**  irr«  anUi  pomrx*, 

dcclivcntc,  lateribiu   pronuiieiitihi»,   |m»iir«    Miiiimluin.truacstA.  mnNulaeris 
|Bttro-Ui'filiii»  JiiuccolatiM  imprcHiv,  poatcro-latcralibos  ovstn-oblongi*,  area 

[K»»t-orali  trinngulxii. 

Breadth  1^  inch  ;   length  1^  inch;   height  ,*,  inch. 

The  outline  oftlliB  Bfi$tUS  is  cordate,  truncate  posteriorly,  tumid 
at  il.  The  true  apex  is  nearly  central,  nnd  from  toil  puint 

the  back  dedira  gradually  in  front  and  rises  soddi - 1 1 1  \  posteriorly, 
hut  the  rise  i*  ven  brief,  nnd  then  there  is  a  gradual  gently  curved 
decl«  1,-k-h  tn  the  oval,  not  very  large  IMA  Tin  hinder  BatNBaty  is 
truncated  -teeplv  frith  a  slight  ohliuuity.  The  ninhubuTa  are  placed 
iogv-iiile,  but  coii-jiicni.il*  uYpn^sinns, 'all  equally  deep.  The  antero- 
lateral one*  widely  divorce,  the  posters- laterals  bat  slightly  compora- 

tiu-iv.    In  die  forma  there  arc  about  drirtj  pairs  of  pom  in  mb 

row,  in  the  latter  nbo.it  twenty-four.    Tlie  former  are  broadly  lnuceo- 
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laic,  the  Utter  obloug.      All  are  surrounded  by  a  Tcrv  slightly  ainu- 
atfd  faseimV  inchming  h  Lr-  apace.     The  surface  of  th*»  (eat  ii 

covered  o-ith  scattered  tubercles  surrounded  by  rings  of  granules ; 
thr  iiitcnpaccf  nxv  nsi  ini»Iv  gramilaU'd.     Ibl  subanal  fasriole  if  in- 
nd  diMaut  from  lite  aims.     The  post-oral  tpiuous  space  is 
broadly  triangular. 

This  handsome  species  ts  from  ihe  upper  beds  of  hippurite  lime- 
atone,  of  the  ralley  of  Alcantara,  near  Lisbon. 


Remark*  on  Zamitcs  ohaminkdb.     By  J.  Mourns  Esq. 
Zasuti*,  Brong.  (OtozaimUa.  Braun.) 

Z.  nuimnAft      Qy<*ditm,  Phillips  G*o1.  York.  i.  tab.  10.  f.  2, 

rax.  Mundtr,  nob.     P&aTa  XXVI.  fig.  7  a  A  7  b. 

The  vegetable   impression*   in  thr  shale  associated  with  the  COal 

from  Cape  Mondcgo,  belong  to  s  small  group  of  fossil  fronds  referred 

by  some  author*  to  the  r»uul\  ('reader  (Zamtt**),  and  by  others  to 

the  Ferns  {Gtlontopfen*  and  Otu^tn-it)  ■,  tin-  nlation  however  of  some 

species  arranged  in  the  latter  genera  is  still  considered  doubtful. 

The  Monuego  specimen  mav  he  provisionally  referred  to  that 
section  Of  the  genus  Zomites,  firong.,  of  which  Z.  Heche\,  brong,, 
and  Z,  t/rccifolia,  Braun,  ore  the  types,  consisting  of  j.iunntc  fronds, 
with  more  or  !r*»  linear-lanceolate  pinure,  having  an  aunelrd  or 
semicordate  ha**,  and  for  which  M.  Braun  has  proposed  the  name 
Otosamite** . 

The  species  from  Capr  Mmidego  appears  to  be  identical  with  the 
Zomite*  aramineu*,  «p.  Phillips,  as  regards  the  general  form  of  the 
frond  and  ninns  ;  but  the  veins  are  BOON  numerous  in  the  Portuguese 
specimen  tuan  in  the  figure  given  in  the  '  Geology  of  Yorkshire'  (vol.  i. 
tab.  10.  fig.  B), 

It  may  be  thus  described  :— 

From!  pinnate,  pinna?  nltcmatr,  oblique,  linear-elonffate  and  slightly 
falcate  at  the  apex,  anriclcd  at  the  bast-  or  senwonlate  j  reins  line, 
numerous,  equal,  dichotomous,  and  somewhat  parallel  or  even  slightly 

flobellate  .    mcliis  slender,  striated  ? 

The  pinnae  are  distant  from  each  other  about,  half  tin-  width  of  a 
piimn,  and  attached  by  the  lower  half  of  the  base;  the  reins  radiate 
in  Ihe  auricle.  Un  the  same  slab  of  shale  U  an  impression  of  a 
llt-r  pprriiiii-u,  and  which  io  pVObaUj  Odb  tbcTOUUg  or  not  fully 
developed  frond  of  the  utme  ■peefai .  but  it  differs  in  baring  the 
pinnss  shorter,  more  approximate  and  obtuse,  and  in  this  respect 
somewhat  rescinhhs  tin-  tmmtti  brrvifolius,  Braun. 

Plat*:  XXVI.  fig.  7  a.     Frond  of  the  natural  sire. 

Fig.  7  &.    A  leaflet  magnified. 

*  These  forms  ire  characteristic  of  th«  Jurassic  series,  being  chiefly  found  in 
tin  Un  sncl  low*r  ooliUL 
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EXPLANATION  OF  THE  PLATE3. 

Plate  XIV.  to  Plat?  MX.     Pn&sil*  from  the  Hlppnnte  Limestone. 

TLATE  XIV. 

fa* 

Fig.  2. 

Area  Ouaiponenii*. 

Artciuu  clc£*ufuU. 

Fig.  3.  Cardiura  eornigatura. 
Pig.  4.  Canliuiu  Ollnnoncnse. 

PLATE  XV. 

PSg-2. 

Cfprina  globota. 
Cyprint  cantata. 

Pig.  3.  Diccraa  PtYTt. 
PLATE  XVI. 

H 

J  to  3.  Caprinula  Bonuyt 
PLATE  W  ii 

Fig.  1  Ar  2-  (Ujirinula  brent. 

Fig.  3  &  4.  CapriauU  DouMieri 

PLATE  XVIII. 

r.K.  1  &  2.  Ctprinalt  d'Orblgnii.              Pip.  4.  Vera*  CragiUa. 
Fig.  3.  Ancula  OUiiyonenua. 

PI-ATE  XIX. 

Pig.  1  ft  2.  Exogyra  Oliiiponeniw.           Fig.  3.  Pecten  inconstam. 

PLATE  XX. 

PhtttU  from  l\\r  iipp*r  division  of  the  SuhnretafMiui  *rr\r*. 

Fig.  1.  Roateflaria  Coita;. 
Pig.  2.  Corbula  Co»l»- 

Flg.  3.  Arlemii  tiu-lcgum. 

Pig,  4.  Ostrxa  pnclonga. 
Pig .  A.  Tcttbrft  obcomc*. 

Fig.  G.  Tumtella  Cintrana. 
Fig.  7-  Turbo  Mundie. 

Pig.  8.    P'jraundclla  ugitUt*. 

Pig.  9.  Diccras  Pavrt 

Platei  XX!.  to  XXIV.  Foulls  from  the  lower  divinon  of  tint  StdKTPtteeom  ii«nn. 

PLATE  XXI. 

Fig,  1    Tftllint  Snhnlriikit 
Pig.  2.  Cortiuta  Edward!. 

Fig.  3.    Artemii  mrdit* 
Fig.  4  &  S.  Aiiarir  diacus. 

PLATE  XXII. 

Pig.  4. 

to  3.  Cyprina  tecuriforaii.           Fig.  5.  Mjliliu  Morriiil. 
Trigonla  LuiiUnica. 

FLATE  XXIII. 

Pig.  1  &  2.  GcMilii  SuVtalcmU.               Fig.  7  &  8.  Pern*  LuilUniaa. 
Fig.  3  to  6.  Gervilia  Pittooi. 

Fig.  1  ft  2.  Perna  nolle*. 
Fig.  3.  Pecten  LunUnlcoa. 
Fig.  4.  Osdnr*  puatuluss. 

PLATE  XMV. 

tote*. 

Pig.  6.    NrritA  turliiiun. 

Fij.  7.  Ncntma  bicornit. 

PLATE   XXV. 

FftMil  Bchlntfto  from  the  llippunte  limestone  and  Suheretaceoua  bed*. 

Pig.  1.  Echinus  0  Lin  none  ns  is, 
Pig.  2.  Eckiuop»ia  buoucuIus, 

from  lite  UlppurfU  limestone. 
Iiuiu  lln  subi jcuccuua  bed*. 

•I  i't  it 
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Fig.  3.    Diadem*  mile,  from  Ihr  mibcretaccoiu  beds. 
ti-  4.  Diadems  Liuiiankmn.  from  the  subcreuceoui  beds. 
Fit>  &.  Brtssus  scuttger.  from  the  ffippuftt  limniuiic. 
Fig.  6.   Britain  *ubr!*»pr*«*««,  from  tin  MiibcrrUiecoui  bed*. 
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F%.  1-  M\iilui  DeiieuU- 
Fi|t-  2.  Spinfcr  BeirenBia. 
Kg.  3-  Ttrebratuls  BsftR jssjl 


i-I.Alh  XML 
Zouils  from  the  Juraaalc  Scrim. 

Pig.  A  Sc  5.    Diane  ho  r*  btonrnu. 
Fig.  6.  Turrihtes  Bciremia. 
Tig.  7.  Zamitea  franuneua. 


December  5,  1849. 

Count  AchiUe  do  Zigno,  of  Padua,  Robert  Agli<ml>;.  SUnev,  Esq.i 
M.P.,  Eruest  Noel.  Esq.,  William  Lee.  Esq..  jmil  Cornelius  Nicholson, 
Esq.,  were  elected  Fellows  of  the  Society. 

The  following  communications  were  then  rend  :— 

1.   On   the  Age  of  t&e   Uppkr   Trrtiariks   ■'«    England.     By 
SY.AHLtS  V.  Wooi>,  Esq..  F.G.S. 

[Thk  paper  was  withdrawn  by  the  author  with  thr  |»ermi*sion  of  the  Council.] 


2.  Or  Me  Occurrence  of  Mammalian  R  km  a  in*  at  Brenttord. 
By  John  HOMO,  Esq.,  F.G.S. 

The  discovery  of  mammalian  remain*  in  the  vicinity  of  Brentford 
has  lone  been  "well  known  to  geologist*.  It  is  more  than  thirty  years 
since  Mr.  Trimmer  obtained  n  valuable  collection  from  this  district. 
An  Account  of  thrxc  remains  nun*  of  the  condition*  nnilrr  which  they 
were  found,  was  published  with  illustrations  in  the  '  Philosophical 
Transactions  *  lor  1813.  In  1838  I  collected  from  an  excavation,  for 
(In-  K-.i.  urn  of  the  water-works  near  Kew  Bridge,  numerous  horns 
and  bones  of  the  ox  and  doer,  nnd  bones  of  the  elephant  e  traces  of 
lignite  also,  but  no  remains  of  shells,  were  observed.  I  should  not, 
tamfiffftj  have  laid  before  the  Society  the  following  remark?*,  had  not 
the  progress  of  the  railway-works  in  flint  neighbourhood  exposed 
some  sections,  which  uot  only  fully  corroborated  previous  observations, 
but  afforded  SOW  new  facts  connected  with  the  history  of  the  dcpOtifc 
as  well  as  a  QKBlaidsjnbl'  number  of  mammalian  hones,  for  the  pre- 
sejration  of  which  we  arc  indebted  to  the  active  ical  of  Mr.  Thomas 

Lav  ton,  jun. 

The  sections  alluded  to  occur  about  KM)  yards  north  of  Kew 
Bridge,  where  a  branch  or  rather  loop  line  of  the  South- V '•  10b HI  ami 
Windsor  lbiilwny  passes  under  the  high  road  at  the  entrance  to 
BrcnlfonL  The  section  here  giTcn  occurs  north  of  the  bridge,  where 
the  entrance  to  the  station  U  rcrnplsUd 

Tills  section  giu-.*  (In    principal  features  nf  the  deposit,  as  exposed 

in  the  deepest  part  of  the  railway  cutting,  which  extended  about  one- 
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Section  of  Rat'/awy  Cutting  ttt  Hrm(/W. 

I.     WfVUlA.MO^l,     If**- 

J    OnHutfih.  a  «m>  sumJiI  Um  i  «  fee, 


i..|   villi  .-v**„».;  >.i^»Uf 

.  <.f  M>i|!  *r«irl  ;  *  (r** 

4     Band,  with   light  Ktaud  cUr  »d  irrrruUr 

ft-wl.  oinlumlnc  bom  ,  f  Inl  inrW. 
A.   I"-1"  ■>•»!  und  •nnd.  with  |Mb*h*»  at 

•    frtoi. 
ft     CUjct  rami  itA  muAj   tnxri,  wtih  occasion*! 
l«r*c    fllntrt/mrv.    pari?   ffrnifinou*  il  lb* 
'  p*rt,  o>nt*lmr>r  bone*  and  •* ■■ 

u 

7.  remj«ihou»  asnd  »ud  p*rd  ;  about  4  mthra, 

■.  Lirht  etajej  und  ud  fcrnirinou*  rm-cl.  vitb 
bouMrrt  of  <{iUTtr.  nalti,  n-.-fc  »trh  im- 
BOatsSftj  ftr  ,  ifao  -A  os,  deer. 
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third  of  a  milo,  and  presented  great,  variation-  in  the  order  and  rcln- 
nv.-  rhichi—  of  the  audi  and  gravel,  which  pas*  into  one  Another 
in  a  very  irregular  manner. 

No  remains  were.  I  believe,  found  in  ihe  brick  earth  and  snnd 
("J  :i  i'!  .-)  .  flu-  :unl  (.'.)  throughout  its  whole  extent  waa  tttrntiticd 
and  obliquely  laminated,  winir  "I"  the  lay  en  being  more  ferrupinnu* 
thfin  the  other*,  am!  oeenvionnl!  .itiiinl   vv'itfc   vduorittl 

gravel;  the  ferruginous  gravel  (.'»)  is  of  lew  regular  thickness,  the 

upper  surface  being  sometimes  eroded  and  the  hollows  subscntir-iUly 

Rllad  with  a  OOtfW  gwynlh  Mod  and  light,  clay  (  1 1.  containing  MB#| 
the  clavey  sand  (ti),  also  containing  bone*,  is  tint  chief  lepNitny  of 
the  shell*,  which  were  generally  in  n  pcrftd  Kteti  of  preservation,  the 
Anodoiu  retaining  liidi  onul  brown  Bptdennal  ccTsrlng 

The  chief  mass  of  the  ferruginous  gravel  (7)  consisted  of  rounded 

and  angular  chalk-flint*  of  finou  hut  ueciiMnuully  intermixed 

with  them  were  a  few  pebbles  ami  <uutll  boulders  of  other  rocks,  a* 
London  City  M-ptaria  with  Ttredirur,  in  Inritrii  greensand.  snnd  n .  1. 
with  aumotuttt)  ftlgmcutti  of  pyniicnl  ammonites  (Oxford  clay  ?)► 
coarse  reddish  snnd.toiu\  lvhiv  .|iinrt/,  granite,  \c. 

The  bones  althou  u-  in  all  the  layers  below  No.  3,  were 

most  abundant  to  Ihi  lowest  stratum ;  <ra  one  siilc  of  the  railway,  a 

rein  of  sand,  containing  shells,  was  observed,  intercalated  wirli  this 
gravel  bed.  Below  the  gravel  bed  in  the  I-ondon  clay  ujwm  whieh 
tin  who!*  tests,  but  the  depth  of  die  clay  waa  variable  and 

not  accurate-! v  determined. 
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The  section  above  given,  although  differing  in  minor  detail*,  pre- 
•rata  saroilar  general  cnaracters  to  those  recorded  by  Mr.  Trimmer 
us  occurring  in  the  elav-pits  examined  bf  him,  oot  o(  which  is  more 
limn  a  nnle  diMuut  ,  llicir  can  be  little  umilit,  therefore,  •  f  the  syn- 
chronism  of  this  deposit ;    the  later  excavation*  have  also  afforded, 

with  the  exception  of  the  hip|H>poUmus.  similar  mammalian  remains, 
with  the  addition  of  the  great  c*^'e  l"pfr  nat^  reindeer. 

shells  were  hut  few  in  number  in  this  locality  as  compared 

frith    the   more  eastward    deposits  in   the   Thames  valley*      After  a 

careful  March,  and  with  the  a^ist/moi  of  Mr.  I.ayton,  I  conld  only 
tbe  following  eight  recent  speciesi— 

ii  Itnpora,  Umna-ua  statrnili*. 

Suodoca  amphibia.  Pitktium  annlcuiu. 

Yalr&ta  piscinalh.  •    -  Km  cornea, 

UlTtwni  uiiiM-nlaru.  A  nod  on  anitini. 

Hot  even  fragments  of  Cyrtmi  tnytmuUi  and  Unto  Itttorohx,  now 
cstinci  in'  !i;i-.:  in  Ku^Iaud),  were  observed,  although  these  *pecic*  «ic 
common  at  llford,  t  J  rays,  Knth,  Station,  &c,  where  they  are  associated 
with  a  large  number  of  our  present  indigenous,  tluvintilc  and  ter- 
restrial inollusca. 

From  thr.  general  features,  both  physical  and  fossil,  of  this  deposit, 
which  has  now  Wen  traced  over  a  considemh!  ■  SIM  in  th«  m-i-rh 
bourhood,  i  am  inclined  to  oanjMur  it  tl  reMiltiug  from  fliiviatilc 
aetion,  and  that  n\  n  period  wln-n  n  river,  fur  mure  il<vp  and  extensive 
than  tbe  present  stream,  Uuwcd  aJou|r  the  valley.     Even  allowing  the 

h*M  of  the  deposit  to  he  level  with  high-water,  a  river  of  considerable 
depth  must  have  existed,  to  hsve  accumulated  and  arranged  twenty 
fret  of  soUd  materials,  and  that  not  in  a  very  violent  manner,  for 
scarcely  any  of  the  bones  exhibit  the  least  trace  of  attrition,  most  of 
them  being  perfect,  and  many  bel*>n-i  nr  t<»  the  same  individual ;  thus 
rendering  R  ncurh  certain  that  the)  emdd  not  have  hern  drifted  from 
any  great  distance,  hut  wen-  probably  the  remains  of  those  animals 
which  lived  and  died  not  fisT  from  the  bank*  fit'  that  stream,  where 
they  subsequently  became  rtitouibed  "»  the  SHU  deposit  with  the 
fluviatile  molluscn. 

The  mammalia  associated  together  in  this  deposit  consist  of  the 
elephant,  rhinoceros,  hippopotamus,  aurochs,  short  horned  n\.  ml 
deer,  ftlhsiwr.  and  the  great  cave  tiger  or  lion  ;  the  discovery  ot  x  In* 
latter  animal  (a  well  preserved  ulna  of  which  has  been  identified  by 

Prof.  Owen)  is  highly  interesting;  hitherto.  I  believe,  thi  remains 
of  this  carnivore  have  (with  one  exception,  viz.  that  of  North  (htf, 
Yorkshire)  been  obtained  only  from  the  ossiferous  caverns. 

The  occurrcnci  of  the  reindeer  in  n  point  equally  interesting  and 
important,  not  only  from  its  remains  being  but  rarely  found  in  this 
country  ftwo  instances  only  being  cited  by  1'mf.  Ov.en),  but  from 
the  association  of  this  arctic  form  with  other  mauunnlia  generally 
>  an  -n.t  ill  imlie.-nivr  of  A  WsYID  t  liumte.  Thus,  its  cn-e\  inciter  with 
the  great    cave    tiger.    from    tin-    pri'timied   tropical  character  of  the 

genus  to  which  the  latter  belong*,  might  be  regarded  as  gome*  hut 


204  PROCEEDINGS  OP  THE  GEOLOGICAL  SOCIETY.         fDtC.  5. 

anomalous  ;  on  this  point  however  Prof.  Own  *,  speaking  of  the  genus 

\  justly  observes,  "  Then*  i*  no  genus  of  mammalia  in  which  the 

unity  of  organization  is  more  clod's  mdatatnf\  fend  Efl  Rttehj  there* 

fbfOj  -■■I  ft&9  M  little  ground  in  the  structure  of  &  ■peCBHj  though  it 
may  most  abound  ut  the  present  day  in  the  tropica,  for  inferring  it* 
■peas]  adaptation  to  a  warm  climate.*' 

With  regard  to  the  relative  age  of  this  deposit,  I  had  formerly 
considered  itf  as  synchronous  with  the  numerous  maramAUjui  beds 

wl  irl rur  throughout  the  valley  of  the  Tharnea.     The  evidence, 

buvftWi  i*  not  very  satisfactory.  inasmuch  as  the  presence  of  pebbles 
apparently  derived  from  the  <lnit  might  lead  to  the  inference  of  ill 
being  poeteriov  lo  tliul  period,  mid  the  absence  of  the  Palndinu  mar* 
fpHttta,  Vijrena  trigoniila,  and  Vnio  (ittorali*,  may  distinguish  it  from 

the  beds  at  Ilfurd,  Grays,  Erith,  &c. 

Still,  [iirhap.'s  Miilicu'iii  \nlue  has  not  been  assigned  to  certain 
speellic  mammalian  remains  of  the  burr  ternary  deposits,  as  test*  of 
their  relative  pnrition  j  nor  can  we  feel  the  full  importance  of  alight 
specific  tliffereuces  until  we  are  acquainted  with  the  true  and  exact 
value  of  the  succession  of  the  iliflferent  groups  of  mamnialsy  during 
the  more  recent  geological  change* ;  and  the  geologist  should  use 
great  caution  in  marking  the  exact  bed  from  whence  the  remains  that 
lie  submit*  to  the  compuriiuvr  uimtomist  arc  derived,  evtD  though  he 
obtain  them  from  the  same  valley.  Imtcpriidenth  bonder  of  these 
CODSSderadeos,  there  is  a  angular  fact,  which  must  not  be  orrrlooked 
«s  connect  rd   with   the  present  subject,  via.  that  it  1  .!>   along 

those  valleys  when    tin-    pt* nt    ilminage  of  the  country  is  effected 

that  we  find  the  moat  extensive  deposit*  of  mammalian  remains  and 
recent  shells ;  and  consequently  eery  little  alteration  can  have  taken 
place  as  regards  the  physical  configuration  of  the  country  since  the 
period  of  their  deposition. 

List  of  Mammalia  found  nt  Brcntford%* 

Elcplisi  primigcolus.  OSTTU  uniuuiu. 

Bison  priscus.  Itluimcrroi  iii-horiiinu*. 

Bos  longifrons.  Hippopotamus  major. 

Cr.mw  clophiu.  Fclia  spouca. 


•  British  Foail  Mammalia,  p.  162. 
t  M-g.  Rat  Rtotory,  1838.  j..  659. 

t  Mr.  Tim  mm  Ijivtnn,  jun.,  hn«  presented  *  collection  of  the  manimalian  »«- 
mains  to  the  British  Museum. 
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The  following  c-ommuuicati&n  WM  Midi — 

frrs   of  DenutJutivn,    with    Ofarrvatiom    •m    thr  Structure 
ttMti  CmtrtA  nf  Voieamk  Cones.       Br  Sir  CiuHi.rs  I.yki.i..  \yrtn. 

Geol.  Soc. 

In  the  first  edition  of  mv  '  Principles  of  Geology,'  published  in  1830 

(vol.   i.   ch.   .'JO),    I  ttpiaiucd  the  ground-  ul'  my  ebjectum   to   the 

Diy  previously  advanced  by  Baron  Yon  Buch  to  account  for  the 

origin  of  the  Caldrra  of  l'aluia,   ilic   Gulf  of  Saiiluriu,    mid    otlier 

bow  ahapad  catntiat  of  targt  dnnaraiopt,  fof  whirfi  ha  ptopoari  kba 

name  of  "Craters  of  Elevation."      I    regarded  the  circular  eaoarp- 
menU  surrounding  thaM  vast   envities  aj  the  rcmnanta  of  cones  of 
I -i ii|*i i- in ,  the  central  parts  of  which  had  been  destroyed,  and  1  con- 
ceived that  the  removing  emu?  had  been  chiefly,  if  not  wholly,  H 
gulfmeut. 

In  the  m.oii.I  edition  of  my  *  Principles,'  published  in  183%  or  two 
years  later,  I  discussed  more  particularly  the  origin  of  the  single  deep 
gorge,  which  in  Palm  a,  Barren  Island,  and  other  so-called  dcratiou- 
crat*rs,  forms  n  braaah  bo  the  circular  raup  <»i  elifK  nrronadi&g  the 
centra]  cavity.  Tin.-*  ravine  or  narrow  parage  I  attributed  "lo  tin- 
action  of  the  tiili  during  the  jrradual  emergence  from  the  sen  mul  up- 
heaval of  a  vulcanic   ulaod"   (ch.    22.  voi.  i.  p,    i52)f    and  I    at   the 
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Mime  cimr  alluded  to  its  analogy  Co  the  tingle  passage  leading  into 
tl*e  la^wns  of  iruivy  annular  coral  islands  --i  Ao.lU. 

tough  I  flicn  distinctly  announced  thin  theory  in  regard  to  such 
narrow  ravines,  the  ides  had  not  occurred  to  me  thai  toe  aanu 
uudiug  [toner  of  tl»e  waves  and  (idee,  which  ■rexe  thu*  ippwlcd  to  a* 
mliH|ii:iii'  tO  reCDOTI  the    rocfcl  OAsM  tilling  such  deep  gorge-*,  mud  of 

v»ity  here  exerted  n  like  action  on  the  villi  of  thi  enters  tin  ds- 
selves.  I  well  knew  from  the  excellent  description  published  by  Vou 
Buch  of  1'aJuia,  an  island  to  which  1  specially  alluded,  that  the  If) 
niiJ  deep chaani  called  Barnm-u  ><  In*  Angutftiit*,  which  alone  breaks 
the  mntmuih,  of  the  rocks  enclosing  the  ealdera.  and  was  bordered 
on  both  (idea  by  steep  cliffs  was  not  least  than  between  sue  and  IWCB 
mile?  111  !t.u;--(li.  being  at  it*  upper  extremity  iSUtltt  feet  or  more  in 
depth.  1  ought  therefore,  b  COngJstencyi  to  hn*c  inferred,  that  tlic 
same  ocean,  which  I  supposed   to   have  stood  ■ncrcxsively  »t    mmi 

levels,  and  in  the  course  of  ages  to  hare  ground  down  and  carried 
away  ao  fast  a  rolumt   of  rock,  from  tin*  channel,  mu>t   during  (he 
MkiiK  long  |ierind  have  rxcav.in-d  ■  pHt  ot  the  hollow  once  occupied 
-inilar  and  equally  destructible  materials. 

By  referriug  to  the annexed map,  6*.  2,  from  Cnpt.  Vidal's  ■  Survey 
nf  I 'alma,'  the  reader  will  oWrve  Unit  the  m-h  cliff  aj  I'uint  Juan 
(iraj-    .  B  I  feet  high,  1  n^  the  emwt  nr  the  Mil  ranee  of  the 

great  ravine,  in  ountiiiuon- with  un  inland  cliff  which  bounds  the  same 

ne  on  iu  north-western  side.     No  one  will  dispute  that  the  pre- 

ce  nt  the  lm>e  of  winch  the  waves  are  now  heating,  owes  its  origin 

to  tli>  u  mii-miu  ling  power  of  the  sen.     It  is  natural  therefore  Loattti 

uaiou  of  the  miiic  cliff  tn  tin-  formei  lu-tiou  of  the  waves 
I  lad  s«  a  tune  when  the  rclaf.h  e  \v\  1  U  land  end  the  ocean 

were  ililtV:  -nt  from  what  they  are  now. 
Of  iftte,  after  full]  roooandairiag  the  subject,  I  hire  eune  to  the 

iduaion  thai  the  origin  of  a  great  part  of  tin- 4 'nhlcm  of  Palma  was 
probably  due  to  denudation,  ami  that  the  same  hold*  true  of  04 
analogous  cavities,  such  al  are  eeerj  in  Teoerilffc,  and  mnnv  volcanic 
islands,  to  well  described  by  M-  ton  Bach  in  his  classical  wocl 
the   Canaries.     Snatonn   111   pntiiculur.  winch  has  been   selected   as 
ig  the  best  type  of  a  crater  of  deration,  nwes,  I  brli«M,  iin 

fpartoi  the)  extension  of  ita  (areolar  gnlf  to  denudation,  then-hole 
CCatCr  together  with  the  surrounding  rocky  inlands  ha\iug  Mihtiilcd 
bodBj  nnee  the  denudation,  so  as  to  be  now  half  submerged  in  the 

writer »  of  the  Mediterranean. 

•  1  proceed  to  treat  more  in  detail  of  thi*  and  other  rolcunov, 
I  shall  offer  a  few  preliminary  remarks  to  prepare  the  geologist  for 
the  reception  of  the  newi  about  to  be  propo6eu.  Iu  the  Bnl  place 
It  is  admitted,  lliat  many  of  the  roloaDOe,  in  which  these  large cnitcri- 
forni  holloas   .  \i-i,  h/ivr   brim  fnruird   wholly  '»r  in  pari  brueaLli   the 

1  of  the  «*a ;  'Jndly,  the  quantity  nt' solid"  ruck  WdBied  bj  BU 
hue  been  worn  down  and  carried  away  through  a  narrow  channel  by 
the  waves  and  currents  (ai  thfl  udaniU  emerged)  ia  by  no  iihiuis  great, 
when  contracted  with  (he  in  mm-d  fioott  many  elliptical  areas, 

which  hnve  been  Called  vnllev*  of  elevation,  tuch  as  the  Wealden,  or 
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the  mnallcr  volley  oC  Woolhope.      The  Utter  Km  been  deacrilied   bjj 

u.  Miu-'iii-Lii  iad  more  recently  bj  Mr.  Phillips*.  It  L*  44 
mitei  in  diameter,  ud  memMfli  b  ibe  u  well  as  in  sjome  of  its 
leading  features  tin-  <  nl.lera  of  Pal m  b   tlir  boundary 

cliffs  encircling  the  MHMTtttod  IpBGfi,  dipfinfl  1"  nil  dmcttwu*  outwarda, 

and  the  rliffs  fur  that  reason  retaining  more  easily  their  BtctpOQM  or 
rertieality. 
3rdlj.  If  tfa«  enter  of  ji  BrtHnwrfat  volcano  bt  npnitcd  and  betfci 

to  emerge,  the  m  will  still  flov  Enid  it  on  its  luwe*l  side,  and  ili«- 
riiciilur  MCD  "ill  ihcn  hi-  till.'d  and  emptied  nltcniatch  U%  the  rlux 
and  kAb  Of  (he  tide,  or  by  the  tin  of  water  blown  into  the  o|«  niii- 
by  prevailing  wind*,  niul  then  falling  again  a*  noon  a>  LUl  force  cvasea 
to  act,  by  which  means  a  paasagc  ti;l!  bl  kipfl  "|"u,  the  crate  r  being 
seourcd  out  like  wtnnrie*  which  have  narrow  entrance*.  On  the 
riticncy  "I  this  ln-.t  mode  of  aqueous  en  >M<iti  I  imutt  particular)*  insiM, 
a*  it  aid*  u*  more  than  any  other  in  n>nipn*hfm1ingtnrthror\  of  dcuu- 
dauon-crnteM.  Tl»c  Basin  ot*  Mines  in  the  Ba>  r>l  Fundi  Hunt  rates 
the  maimer  iu  which  n  lnrpc  box,  cornmumcntini:  with  tte  ocean  by 
h  narrow  strait,  may  hr  filled  and  halt-emptied  eTOTJ  ftfa  H  I 
:ln  ware.*  and  currents  may  sweep  OM  hi  tin*  course  flf  centuries  a 
vmt  volume  of  mud  and  fraud,  ma  produce  on  all  side*  of  the  bay 

long  riiiip-n  of  rUH's  aimunlU  imdcnuuicd,  several  hundred  feet  per- 
pendicular, ajomt  QgmpOtgd  oftoA  rid  in»rl,  hiI.itk  of  hard  <|iuu*txnae 
irrit,  and  others  of  columnar  basalt.  Hie  Bay  of  Fimdy  il  is  true 
would  nut  [ins. mt,  if  it  were  upraised  and  laid  dry,  10  circular  a  hol- 
low as  the  so-called  crater  of  elevation,  hut  there  are  numerous  go 

on  a  part  of  the  const  of  Dorsetshire  which  are  n*  perfectly  circular, 
if  imt  more  mi  than  tin  I  ■  it ;l  ■>!'  Siiiitnriu  or  the  1 'alder*  of  Pnlma, 
and  in  which  the  single  l-rc/.ih  elicited  ).\  the  >cji  on  01  not 

Imp  i  in  proportion  to  tin*  entire  girdle  of  encircling  cliffe.     These 

din   morcoicr,  which  every  geologist  attributes  exclusively   to  the 

denuding  action  oi  the  sea,  are  pnopitooi,  and  most  lofq  li   thfl 
head  trf  the  hay  or  farthest   from  the  entrance,  win 
mi  lined  strata  of  chalk.     Lulworth  (k>ve,  which  is  13O0  feet  across, 
is  (he  most  perfect  example  (»cc  fig.  3).     In  this  ease  the  hardness  oi' 

F%,  3. 

Cuu*t  of  Oomr Ukirr. 


•  Morchtoon,  »»ianT  P""  I.  p.  «2^,  and  J.  rhillip*.  Mm,  i i  i.^i 

.Hi.  ii.  \y.  ig;. 
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thr  Purbcek  anil  Pntklkd  -unto  prevents  the  watcs  and  tide*  from 
breaking  clown  and  widening  tin*  seaward  harrier,  and  th«*  compara- 
tive softness  of  tlu  Mrtual  or  hurhh  inclined  beds  bolWMU  the  har- 
rier And  thr  ehtlk  at  thr  head  of  the  bny  promotes  the  BDbUFgMD ml 
iii>iii.-  ihr  entrance 

•Ithlr.    But   there   are  certain  valley*    in    AuHtralin,    doncril»ed    bv 
Mr    Parwin.  winch  from  their  depth,  the  ItMpttQM  of  their  boi 
cliff*,  mi'l  the  n»rmw  gorges  by  which  thr  sea  has  entered  to  hollow 
them  out,  afford  perhaps  a  still  more  striking  explanation  of  1 1 >••  mode 

Of  Operation,  to  which  I  shall    refer  in  fcrc.it  part  the:  on-in   i»|"  Mich 

crater*  as  Palms,  the  Gulf  of  Santorin.  and  other*  t\\'  similar  large  di- 
metttiona.    I  allude  to  tboeo  vtUeyi  near  Syiim  \  in  Men  Booth  fl 
by  which  the  gTcat  platform  of  sandstone,  1800  lew  thick,  is  pene- 
trated.    The  traveller,  Hji  Mr.  Darwin,  when  walking  over  the  sum- 

iriif   plain-,    fui.U  huu-i  If    iiiddenlv   jit    the  iirink   of  a  emit  iiiumi-.    bne 

ofnRi  cliffs  10  petuearHoHler,  tnat  he  enn  strike  with  a  stone  tin* 
tree*  growing  at  tin  depth  of  between  1000  and  1 500  feet  below  him. 
!  the  iMflnnrf  of  several  miles  be  beholds  the  opposite  line  of  cliff, 
riling  up  to  t)i  mm  In-ight  with  that  on  which  he.  stand*,  and 
fonned  of  the  same  horizontal  strata  of  sandstone.  So  continuous 
are  the  hounding  lines  of  cliff,  that  to  descend  into  some  of  tin H 
valleys  it  U  necessary  to  go  round  twenty  miles;  hut  what  ll  --'ill 
more-  remarkable,  these  valley*,  although  several  mil*-*  wide  in  their 
upper  pertlj  generally  contract  towards  their  months  to  a  mere 
rhjwm,  impMsablc  to  man  or  bout.  Thus  the  gorge  of  the  Cox 
river  is  only  2200  yards  wide,  and  about  1000  feet  in  depth.  Mr. 
Darwin  m  tirst  asked  himself  whether  the  mans  of  atone  remote d 
from  these  great  anphithteAricaJ  iTenmeiiiHi.  had  do4  rxtbetdtd  rn 
tically ;  hut  was  compelled  to  abandon  this  notion  on  considering  the 
narrow  promontorie-  which  projected  from  the  platforms  into  the 
valley.  lie  wo*  also  struck  with  the  resemblance  of  I  he  blind  bi 
sins  or  bay  dike  recesses  to  the  present  bold  flea-coast,  where  theft 
are  similar  rcCtfUCI  faming  fine  harbours,  connected  with  the  sea  by 
narrow  mouths,  sometimes  not  more  than  a  ipiartcr  of  a  mile  in  width, 
the  ehHs  being  funned  of  similar  sandstone. 

Sthlj  -  It  DOSt  eiao  be  penwuiuewu  that  in  the  coaata  of  volcanic 
island*.  Hub  as  Pnlmn,  Santorin,  Si.  llelni.i.  :iu  1  other*,  then'  are 
loftv  cliffs  of  basaltic  ;uid  other  igneous  rocks,  often  traversed  bj  dikes 
which  haie  been  formed  bv  the  undermining  action  of  the  sen,  and 
are  still  wasting  away,  afr.  Darwin  has  particularly  dwell  00  thl 
enormous  eubie  rnn«s  of  hnrd  rock  pared  off  by  the  nwcll  of  the  Ar- 

Iniiti.  frOOB  'he  coast*  of  St.  Helena,  where  there  are  poqwudieular 
cliffs  from  1000  to  '2000  feet  in  height,  consisting  of  basalt  ie  strata 
traveled  fan  dikes  (p.  91 ).  Iu  tills  island  also,  as  well  ll  in  St.  Jako 
and  MauntiiiH,  W  iiM  observed  in  his  volume  on  Volcanic  Islands, 
p.  'j;t.  that  the  ring  of  basaltic  mountains  forming  what  is  commonly 
called  "the  crater  of  elevation,"  tmist  once  have  been  nearly  or  quite 
continuous,  although  now  broken.     Some  very  wide  hrcnrlu-s  have, 

li.    nl.^iws,    Ijirn    ..-»!. lenrU   effected   by  the    denudmi;    neti if  the 

wave*.      All  these  idauds,  he  mucin  been  elevated  iu  nm«. 
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1 1  vsili  In-  e  that  to  account  for  the  cvcnvntion  of  certain 

Inner  aateiifenu  i  wi  ic  oi  these  same  ukndi,  I  hb  menA) 

introducing  a  force,  which  is  already  acknowledged  to  haw  been  n 
aaUmticalH  exerted  in  desUoying  extcuta  mastcs  of  rock  former  l_\ 
I  QVironiXlg  the  space*  called  elevation*  craters. 

Having  smil  thti?  much  of  the  denuding  or  removing  power,  I 
next  offer  a  few  prefatory  remarks  on  the  mode  of  origin  of  die 
dome-shaped  volcanic  masses,  of  which  I  consider  the  boundary  rocks 
of  everv  deuudatiou-crotcr  to  be  the  banal  remains.     Mr.   n  re 
witting  in  L827>  attributed  th» faraarion  of awohaab cone aflrioafr  to 
matter  ejected   t"r < •  i j i  ti  ccntnil  oritice.  lint  partly  to  the   injection  of 
lava  into  dikes,  and  to  that  force  of  gaseous  expansion,  the  iflten 
of  which  in  the  i-eutral  parts  of  the  cone  in  attested,  he  said,  by  the 
local  MVtkfMlm   nhich  often   accompany  eruptions*.     But  it   was 
reserved  for  M.  K.  dr  Hemunont.  seven  years  later,  to  Matf  nil  that 
the  extent,  uniform  thickness,  and  compact  structure  of  many  sheets 
of  bftidde  lavn,  which  conftitnte  the  udJu  of  manj  ^  i^nncconea, 
ii'h  as  Etna  and  Boom,  leave  vcr>  little  doubt  that  thev  were  ori- 
ginally pnmvd    MM    OH  ■   Mirtiuv.   much    le*«  inrlined   to  the   horimn 

rliAii  the  nn-rlo  at  wlij.li  tlu-v  now  *lnpr.  'I'o  the  same  observer  we 
are  indebted  for  most  valuable  researches  into  the  laws  governing  the 

flow  of  lava  llftllBtj  the   result  of  which  he  published  tfttt  Ilia  visit 

to  Etna  iii    I  .•*.:  I        hi  Win  memoir  on   that  mountain  he  endeavoured 

to  proTc  that  the  numerous  up-tilled  bBSM  or  dikes  are  the  cvi- 
<l<  iici' and  measure  of  the  I l-wiiion  of  tin-  jftrtrmoVJ  volcanic  mass, 
consisting  of  sheets  of  lava  and  alternating  OOOgtol  U)d  UafJ 

thr  whole  mountain.  iaprohnbU  mdeirgotBgl  phi  ■**]  bodily  from  tinn- 
to  time,  as  often  ns  it  is  tlMUtBll  by  HUir->hnped  rrark*.  such  U  DO 
curred  during'  'In  eruption  of  1832. 

In  the  later  edition  of  mv  '  IVmcipIeaf'  1  referred  to  the  labours  of 
M.  ile  Hcaumoiit,  and  admitted  that  a  greater  part  of  the  beda  ex- 
posed in  the  precipice-,  nf  the  Val  del  Rovr  were  "originally  los*  in- 
clined, RUM  of  them  prrhap*  much  less  so  than  now,"  At  the  same 
time  I  attributed  the  change  of  position  to  the  "  successive  fracturing, 

distension    uiul    uphenvaj  of  the  rone,"    not   to  B   sudden   uptln 
Whether  i  -nil  underrated  the  ..mount  of  unequal  elevation  by  winch 
certain  beds  nrc  believed  to  have  hern  lilted  and  changed  from  their 

(ntiu  horixontality,  I  know  not,  but  I  feel  as  convinced  as  ever  that 
was  right  in  continuing  to  reject  the  hypothesis  of  elevation-craters, 

of  wliiiii  MM.  tie  Henumont  and  DuiVexnoy  have  been  the  able  and 
strenuous  advocates.  Wheu  repenting  in  niv  dill'm-nt  raMtfaWJMM 
the  objections  previously  urged  by  myself  and"  others  to  the  theotl  of 
Yon  rtucb,  I  always  cited  the  flrgujnent  so  strongly 
If* Constant  l*roost,  that  it'  beds  of  DOaVejIastic  material*  had  Yielded 
suddenly  to  a  violent  paaajore  directed  from  below  upwards,  ir*a 
should  not  find  a  circular  cavity  "4th  an  even  and  unbroken  rim,  l-nt 
an  irregular  opening  where  many  rent  I  converged,  and  tin 


•  Gcolnpcal  Tran»actlou»,  2nd  Scxin*.  Mil   ii    p.  341. 
t  See  edition  of  18*;.  j>.  101. 
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would  now  be  arm   breaking  through  the  walls  of  the  crater,  and 
widening  ■*  th*y  approached  the  empty  mitral  space*.     Instead  of 

till  i.ji'ii  i  t.N  lninu'M-il'k  hithe  wallsuf  therahlcrnof  l'al;nn. 

in  analogous  crateritorm  cavities,  we  invariably  timi  dikes  or  up- 

filh-d   fiaSUTM]  in  which,  U  well  aa  in  tortuous  >cins  often  forming  n 

reticulated  miu«.   the  melted   matter  was  clear!-,  rdii-niidntril  bofifV 

the  bouuiljirv  llSffl  were  formed.  The  origin  therefore  of  all  Hfifc 
renta,   numerous  as  they  are,  wax  wholly  antecedent  in   date  to  the 

whole  riiiiMinriil  ;i«mii:ih1  ||  llir  nuiHc  nf  ihc  fh-vatn>U-f  Rllcr  ! 
have  also  in  even-  edition  of  my  work*  uniformly  cmiti-mlrd,  in  OOTO 
i  with  Messrs.  Scropc,  C.  Prevost.  and  others,  that  in  mountains 
like  Etna,  Mont  Dor.  and  the  Cantnl,  wc  muit  look  to  that  arm 
where  we  now  find  the  prc-atcst  thickness  of  lava  ami  I'rairmrmaM 
•  )•  •  lione  aa  the  chief  and  permanent  source  of  the  alternating  lavas, 

nitt*,  scoria?,  and  conglomerate*  composing  the  volenuic  cmie.  The 
increase  of  the  cone,  so  far  a*  it  consists  of  such  HILlfTillipOWri  igneous 
products,  1  compared  to  the  exogenou*  growth  of  a  tree,  and  in  Ktna 

nine  mhei  wdeaiios  a  series  of  »uperiuiuo$cd  sloping  beds  has 
Iwen  piled  up  successively  to  »  thielcnesa  of  more  tlum  IIMHI  lew 
V>\-  pain  call  the  injeelion  of  lava,  arid  the  distension  and  upheaval 
caused  by  the  hydrostatic  action  of  imprisoned  vapour*,  to  whieb 
M.  cb  Hcauuiuut  ho*  justly  attributed  much  Kfflfttftf  iniportanee  than 
I  had  previously  conceded,  or  eveu  than  Mr.  Scropc  had  assumed, 
the  tmhyentnu  growth  of  the  mountain.  The  mtenfitj  of  this  last- 
mentioned  mode  of  increase  is  much  greater  fa  the  more  renlral  than 
in  the  marginal  part*  of  a  volcano,     for  this  reason  we  perceive  near 

the  margin  or  base  of  the  cone  that  the  lava  and  hods  of  scoria?,  as 
they  gradually  thin  nut.  become  intersected  by  frwci  nml  I'cwri  ilil..--, 
until  these  at  lcnirth  entircli  DttM  KO  appear.  Not  only  the  number, 
hut  the  size  or  width  also  of  such  dike*  may  often  he  -ecu  tC  imminent 
as  vi  approach  nearer  and  nearer  to  the  central  axis  of  the  cone. 
Other  generalizations  on  the  origin  and  growth  of  conca  and  miter* 
I  shall  defer  to  the  sequel,  jib  they  will  be  best  explained  when  I  am 
commenting  on  the  structure  and  probable  mode  of  formation  of  par- 
ticular nil. Mil.., 

Palm  a. 

To  one  of  the  most  remarkable  of  these,  the  island  of  Palma,  I 
sliall  first  nllude.  Vun  Ilueh  ha>  pHO  D|  a  graphic  picture  of  whnl 
teems  to  be  the  most  splendid  and  perfect  cvninph  v<t   dJtOOWM  Of 

a  huge  and  deep  cavity,  surrounded  on  all  sides  by  a  circular  range 
of  precipices  which  are  4000  feet  in  height,  the  beds  dipping  out- 
wards in  nil  directions  from  the  centre  of  the  Tonl  *pnee.  which  Ifl 
about  *i%  u^:i)grii|)lurjil  mil.:,  n.  Innnirr.  The  sloping  beds  consist 
chiefly  of  basalt  alternating  with  conglomerates,  composed  in  part  of 
rath*}  maw*  of  Mtnilnr  basalt.  Here,  therefore,  we  seem  to  lime 
evidence  of  the  subaqueous  origin  of  a  portion  at  least  of  the  volcanic 
net  nmulatiou,  while  the   highest    putt    nf  ilie    COM   may  haic  raiacd 

•  Principles  of  Geology,  ch.24.    Mem.de  h  Soc.  UfoL  dc  Krance,  toraeii.  p  ''I 
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itself,  like  Siri.niln.1i,  in  I  I  wen  exposed  to  the  power  of  the  wawi. 
The  in.  liiinium  of  the  beds  corresponds  to  that  Of  tbfi  external  slope 
of  the  inland,  being  greatest  toward*  the  central  hollow  axis,  and  lefts 
steep  near  the  sea.  The  intersecting  dik< ■  ind  vefau  m  idon  and 
niorr  abundant  as  we  approach  the  crater,  and  therefore  are  most 
■anevooi  where  the  dope  of  the  beds  is  greatest.  This  u  seen  by 
aid  of  a  transverse  section  of  the  CBfti&fl  MOOWiOO  Of  bed*  obtained 
in  the  clitts  bounding  the  one  deep  haranco  which  extends  from  the 
aCA-coost  to  the  crater.  The  origin  of  this  deep  ravine,  a  phocnomc- 
non.  M  Vim  Bnflhj  *•«>  * nr m m  U)  'ill   "  rr.-u.  ft  of  elriutii.u."  and  whieh 

recurs  in  the  Great  Canary,  the  island  of  Amsterdam,  Barren  Inland. 
and,  as  we  shall  presently  ice,  in  Snurorin,  ia  left  wholly  unexplained 

by  the    brpothesa  of  mdden    Upborn]*   unless  we   are  prepared  to 

ajtODM  'liii  thi   Km i^ultMi.n!  which  mBowtd  up  thi  eoBtnl 

mass  once  tilling  what  is  now  thfl  hollow  avis  of  tlie  cone,  has  ex- 
tended to  one  bide  and  one  side  only  of  the  encircling  zone  of  rock 
(ace  figs.  I  &2,  p.  908).     Mud  tlu-n  r-.i  1  Mich  gorges  Inter- 

PMtfatt   thfl  i-n.-idnr  iuid  solid  girdle  whhdi    OQImM   the   (-.vldcr*.  it 
might  have  l>cen  argued  with  some  plausibility  that  such  OptSU 
were  due  to  the  fracture  of  a  non-clastic  mass,  which,  however  slowly 
upraised,  could  not  expand  and  stretch,  because  even  the  less  com- 
pact bed*  were  fortified  by  ribs  of  the  unyielding  stony  substances 
"ng  the  dikes. 
An-arding  to  Von  Buch,  the  mass  upheaved  in  Palma  fell  Hack  into 
the  middle  of  the  crater  *,  but  sections  seem  wanting  to  show  that 
the  nature  and  structure  of  the  bottom  of  tlie  great  hollow,  when. 
ground    rues  \crv  eimftidcrahly  in  the  rent  re  nf  rhe  eiddvra,  are  tuoli 
as  to  lend  countenance  to  this  conjecture.    The  theory  of  drnuuV.' 
briefly  stated  at  the  commencement  of  thi?  paper  may  explain  not 
"nlv  the  excavation  of  the  caldcra,  but  ma>  account  for  its  enormous 
wise;   and  what  U  still  more  satisfactory,  it  absolutely  recpiires  the 
e.\UteMce  of  a  great  baranco  throuch  winch  the  abstracted  rocky  ma- 
terial* or  the  missing  portions  of  the  cone  haw  been  iwt  |  the 
form  of  mud, sand  and  gravel.    To  refer  tin  evacuation  of  the  Caldcra 

of  I'alnia  to  explosion  is  inm  .  foi  tin    same  reason  that  M.  Je 

Beaumont  hn»  very  properly  rejected  a  similar  hTpothurfl   in   n*gard 
to  the  Val  del  Bove  ou  Etna,  viz.  because  if  .so  vast  a  volume  of  solid 
matter  had  been  blown  out  into  the  air,  it  must  when  it  fell  do 
again  hn»e  I'liimil  ;t  dcoBS  bed  of  lii)'-#  dust  aiid  angular  fragments  of 
Mono,  such  as  does  not  envelope  (he  surface  or  ext-  the 

island.  Sections  of  such  an  envelope  would  hare  been  seen  in 
ratines  or  lmrnucos,  some  of  them  500  feet  deep,  which  radiate  to- 
wards all  points  lit"  the  compass,  from  the  rim  of  the  caldcra  to  the 
■•'  ",  v.  n  I i  i..u.vcr  interrupting  hv  their  upper  or  shallower  extre- 
mities the  continuity  of  that  rim.  A.*  '»■  t!  hum  runs 
barnnen*,  M.  von  Buch  i.i  of  opinion,  dm  the  torrent*  now  flowing 

in  .some  of  them,  ncn  when  fl.r-in.n  melt-  ,n  the  hi^bcr  parti  Ot 
'In   inuenttd  cone,  ore  too  inconsiderable  to  cause  them,     lie  sop. 

*  Drsuripliou  iJr»  ties  Canaries,  p.  ttfc     French  cilition,  1836. 
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pose*  them  to  have  been  produced  when  the  idnud  tru  suddenly  up- 

nu'aed.  mi  hypothesis  which  I  regard  am  inadmissible,  because  they 
r  intersect  llu-  run  of  the  escarpment.      If  on  other  grounds  we 

< lude  tlmt  rli,-  rU-vation  of  Palma  from  the  *ca  was  gradual,  we 

arc  hound  to  reflect  whether  tin  nny  not  have  contributed  as 

wrJI  as  torrents  acting  on  rook*  of  unequal  hardness  to  produce  such 
ravines. 

SaNTOEIN. 

After  I  had  indulged  in  the  show  HMBOhtioni  in  respect  to  th* 
origin  of  the  Caldera  of  Pahna,  it  occurred  to  me  that  the  circular 
gulf  or  crater  of  SmtOBD  offima  a  lerimis  objection  to  ihr  theory  of 

denudation,  tirraiiHc  the  boundary  dill's  of  (Ik-  Gulf  [limine  MoUhnlv 
inf"  very  deep  water.      It  i*  clear  that  while  the  land  and  wi  itUU 

at  th  it  relative  levels,  the  bottom  of  a  crater  1000  feel  deep 

could  ne\er  have  been  hollowed  out  by  the  denuding  force  of  wave* 
and  current*;  but  learning  from  rn\  fncn-I  <_'npt.  W.  If.  Smyth,  that 
a  new  survey  of  Santorin  had  l>ccn  rcccntlv  executed,  under  the  di- 
rection of  Gapt.  Grave*,  I  obtained,  through  the  IrinfllHW  of  Capt. 
ii  r.  of  the  Uydrncranhiral  department  of  the  Admiralty,  an  uii- 
pubh-lul  i 'hart,  in  wnicti  the  soundings  around  and  between  this 
group  of  iofeadl  are  laid  down  with  grmt  ■kuiteuets.  * " i* j * t  Sun  tb 
alio  allou.-il  mm  to  roimult  n  piipi-r  recently  eoinimuueafed  to  the  <  ii>o- 
gnphicaJ  Society  bv  Lk  ni.  LCTCCSter,  who  has  been  actively  engaged, 
together  with  Lieut.  MlluwBj  in  the  lute  survey.  From  these  sources 
I  have  dalwd  ilatn  by  winch  it  «ill  appear  thai  the  caae  of  Santo- 
nu,  ao  far  from  militating  "gainst,  is,  on  the  contrary,  strongly  con- 
firmatory of  the  denudation  theory,  besides  dlAJViflg  DO  Mualf  light 
on  the  mode  in  which  new  volcanic  mountains  are  gradually  formed 
in  the  centres  of  many  craters  of  deuudatiou.  The  largest  of  the 
rhrcc-  island*  roffOUDKUnfl  the  circular  gulf  of  Santoriu  is  called  by 
l.ieut.  I.ryerKter,  Tb.  ri  (•<.•  Map.  fi^.  I).  It  L*  of  a  horse-shoe  form. 
and  has  an  external  convt-linc  of  eighteen  mde*.  It  i*  three  m 
wide  from  cast  to  west,  and,  as  MM?  Boblayc  and  Virlct  ascertained, 

consists  of  volcanic  mutter,  with  tlie  exception  of  its  southern  part, 
where  Mount  St.  Elmi  (fig.   1,  1>»,    IKK;  feet  high,  oeeoi  n  m 

poaedof  liinestime  and  argillaceous  schist.  The  vulcanic  mass  is  unite 
indepi-ndeur  of  these  older  formations,  and  abut  •*  again*!  them.  It  is 
made  up  of  alternating  bed*  of  trachytic  lava,  tulf,  and  conglomerate, 

which,  as  M.  Virh  i  hn-  ihOWB,  lum-  n  gwtli  dip  outwards  from  the 
centre  of  the  Gulf,  towards  which  tln-y  terminate  abruptly  in  a  steep 
and  often  perpendicular  cliif.  That  these  bed*,  and  similar  ones 
occur: ii)-  in  the  oiln -r  two  eastern  islands,  Therasia  and  Aspronisi, 
are  the  lower  portions  of  a  great  cone  or  flattened  dome,  the  centre  of 
which  hai  disappeared,  wa»  the  opinion  arrived  at  h\  MM  Virlet  And 
Boblnye,  in  the  French  '  Kxpeditioo  of  the  Morea."  In  the  cliffs,  says 
M.  Virlct,  the  separate  masses  of  trachyte  and  obsidian  are  seen  to 
mould  themitelvev  into  the  ineipuUities  of  previously  existing  surf- 
formed  by  fragmentary  and  conglomerate  heiU  Neither  the  solid  nor 
the  incoherent  masses  constitute  wide luKaJfag alicet*.  but  are  dis- 


210  i'koi  ekuiim*«  ot'TiiK  BBOMMHOAL  soriETY.     [DfC 

M*p  of  Sam  tori*  tn  Ike  Grecian  Arrhifirt<htu,  from  a  Surrey  in  \ 
Cafft.  Grates,  H  ,V.     71m  vumhnqs  are  girem  tn  fathom, 
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A.  Stioal  (bfinr-1  by  ■ul>m>tlii«  volc*i)U'  eru|iU.m  lit  Itao.         C,   ftUiiwII'*  Unci, 

D,    Nortlii-rn  «i train.'.  IX  Mount  St  Kiln,  IMffftvC  M|h. 


Fig.  5. — Section  of  Santorin.  in  a  X.E.  and  SJV.  direction,  from  Thrra 

TtiM*. 

Sm,  AipronUI.  Thatbrrr  lUimnili. 


Kip.  ti. — Port  of  the  Section  Jig,  5,  enlarged. 
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continuous  and  dovc-tailcd  into  each  other,  except  one  grand  deposit 

of  while  tofaccous  conglomerate,  which  forms  the  flttnu  of  nil  the 
islands.  If.  Virlet  found  that  (li-  n  ifafafl  or  pores  of4  tlic  bed*  of  trm- 
■  bjflC  were  lengthened  in  the  several  lUlOtfJuui  Ifl  which  they  would 
itinmllv  be  drawn  out,  bed  they  flowed  as  melted  mntter  toward* 
rent  points  of  the  compass  from  the  summit  of  a  eoue.  the  axis 
of  which  once  occupied  (lie  centre  of  the  gulf.  From  the  structure, 
irregularity,  mid  iutcrnintod  nnture  of  the  beds,  and  their  moderate 

dip,  not  ifflfinofUM  in  Thcra  three  Off  four  decrees,  there  seems  110 
reason  to  assume  that  they  have  undergone  any  change  from  tin  ir 

original  position,  except  such  as  may  have  arisen  from  general  up- 
ward and  downward  movements  of  the  whole  island. 

ThrlruL'tli'ii  ili.-  outer  cuiist-liiico!' the  three  island*  taken  lugelhtT 
in  about  thirty  mile*.  Asproniai  ia  not  more  than  ftnilo  ifl  m  nit, 
and  only  300  (''«'[  httjh*  It  is  surrounded  by  dangerous  shoals  for  a 
distance  of  about  a  third  of  a  mile,  as  if  it  had  nrcntly  waited  away 
by  Am  action  of  the  sea ;  and  in  the  geological  chapter  befiffl  flttca 

0s  the  'Expedition  of  the  Morea,'  it  ia  stated  that  the  wave*  are  000 

stsuitly  preying  on  the  marginal  eBfi  of  'li<  three  inlands,  so  as  to  en- 
large the  intervals  between  thern  *.     Thill  these  islands  nir in- 

united  ha*  been  the  conclusion  of  every  pengrapher  and  geologic  who 

!i;i-  MOD  ihciu  ,    but  the  late  survey  by  Capt.  Grates  muv  be  .■mid  to 

have  set  the  (picMiou  fir  ever  at  rest.     Tin    •  ul>:in|ueoua  rim  of  tin 

'  r  has  beeu  traced,  first  from  Cape  Acrotiri  in  Thern  to  Aspro- 

fhr  dep(fa  of  water  varying   from   five  to  ten  fathoms,  and  then 

from  Aspronisi  to  Theraeta,  where  there  is  the  same  depth,  one 
spot,  called  .Maxwell's  shonU  (fig.  4,  C),  being  no  more  than  iiim- 
feet  under  water. 

Throughout  the  circuit  of  these  two  lines  of  shoal,  constituting  the 
i  nroken  subaqueous  rim  of  the  crater,  the  water  was  found  to  deepen 
suddenly  on  the  inside,  or  towards  the  gulf ;  but  in  the  third  dUBDI  1, 
called  the  northern  mlnnier  (fig,  4,  B),  about  a  mile  wide.  bflftMB 
Tin -r.i.Mti  and  the  nearest  part  of  Thern,  a  remarkable  breach  is  disco- 
vered in  the  continuity  of  the  submarine  walls  of  the  great  bowl.  Near 
i  he  laud  ou  both  sides  the  water  is  shallow  for  n  certain  distance,  ns  if 
tin'  cKfi  bad  wasted  away.  Then  there  is  a  plunge  to  i<)<)  fntliomo, 
and  in  the  middle  of  the  passage  no  less  tlian  196  fathoms,  or  1 170 
'■  ■<  f.  This  deep  ravine  in  the  bed  of  the  sea  is  significantly  hpoken 
of  by  Lieut.  Leyeester,  as  the  Mdoor  Into  the  crater."     U  is  e\i 

deutly  tin-  "'  ["Ttillo"  of  Stmluriii,  i>r  it  k  '■  Hnranco  dc-  loS  angUsUs*." 
It  is  the  single  chasm  through  which,  when  the  Snntorin  archipelago 
stood  man  than  1000  EM  EugkfTj  the  contents  of  the  vast  craui  if 
denudation  were  Mvcpt  by  the  sea ;  and  it  is  a  remarkable  met.  that 

its  depth  precise!  v  agrees,  to  within  a  few  incite*,  with  tin-  BMtOll 
depth  discovered,  after  minute  sounding,  in  any  part  of  the  gulf.      It 

bo  important  to  remark,  that  outside  the  islands  where  tin  mm  I 
ingB  deepen  much  more  gradually  than  in  the  inside  of  the  gulf,  they 
rem-h  in  some  places,  as  tor  example  about  two  miles  south-west  of 
Asproniai,  to  depth*  of  250  and  'JGO  fathoms,  showing  that  the  Gtdf 

p.ilitHoi  ilr  V.»nV.  vol.  ii.  p.  2S0. 
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of  Santorio,  deep  «h  if  i*,  is  «tiU  shallower  than  acme  nf  the  adjoin- 
ing pntl  of  the  MnliT. -rnuiean,  and  mi-lit,  if  upraised,  present  a  dry 

i ■t.ii!n-*-li»2  by  a  dttUD  with  tlii 

Tin-  greatest  depth  of  the  crater  or  gulf  si-cording  to  the  Intr  snr- 

bttod  to  he  bolWOlU  the  shore*  that  arc  highest;  that  is  to 

sny.  between  that,  part  of  Thorn  where  Merivali  i»  siuiatcd  ami  the 

oppoaite  ctifbof  Tin  raaia,  vfaii  b  are  iboofl  fbm  mileo  dietaitL     Hon 

the  -oniidinn  reached  VI3  fathoms.     The  height  of  the  cscaqmn  ni 

lit  Mi -rivnli   is  1  1  71  feci,  thnt  of  the  high  Und  in  Thcrosia  936  feet, 

tin*  .  lid'-  on  Ih.i'h  *iilcs  above  water  mo  l><li»w  being  very  steep  mid 

:-:i:  part  perpendicular.      If  therefore,  WJ%  Lieut    LejCtetor,  the 

cT8ler  were  empty,  the  observer  looking  down  into  it  mm  Merivnli 

would   heliuld  a  frightful  abyss  8449  feet    in    depth,  tin*  bottom  I 
lug  generally  nf  rcddieb  or  brownish  clay,  and  the  opposite  side, 

or  tlmt  ofThcmift,  vonld  be  mli  285  feet  les»  deep.    A  rai 

lar  i*.«x  it \ .  nowhere  loai  than  1800  feel  <lcep,  wodd  be  wen  to  be 

iteen  miles  in  circumference   iln-  encircling  cliffs  broken  in  one 

|il,no,  and  one  onlv,  by  a  rnvine  117"  -<  •  t  deep.  The  walk  of  the 
(Trent  crater  would  M  nenrlv  twice  as  high  on  the  north-east  a?  on  Ike 
south-west   side,    ni   tin-  wlmle  very  uniform  in  outline  ;    hut  nt  Scail- 

ruga  narrow  promontory  would  jut  out  from  the  steep  cliff,  about 

OU  third  of  a  mile  into  the  gulf. 

In  the  middle  of  thifl  gnBM  enldcra  (the  waters  being  drawn  off)  a 
single  volcanic  mountain  would  upjrt'ftr.  I)enring  the  Mtn<  relation  to 

the  -im'ounding  deep  sea  mid  circular  escarpment  which  'in  Peak  of 

l\  Dfirifle  hears  to  Hi  moat  ami  hastiuu,  as  described  by  Vbfl  liuch.  DC 
whii  li  the  :><ti%«-  voleeno  in  die  eentn  of  Hnrr.it  Inloiid  bears  to  the 
marine  channel  and  outer  girdle  of  rOCkl  bj  which  it  is  surrouni 
This  central  mountain  (we  section-  i  ;,  p.  216)  is  about  fire 

mile*  and  a  half  in  circumference  at  Ua  base,  and  is  surrounded  90  all 

*idi«  by  diH*p  water.  Its  longest  diameter  in  about  two  miles,  in  a 
ilirectinu  from  nnrth-cnM  to  south-west.  It  has  five  .-nuunits,  which 
ipring  from  a  ridge  at  the  height  of  about  I00<1  feel  fooflfl  die  bottom 
of  the  crater.  Three  of  these  summits  called  the  Kaimenia,  rear  tin  If 
heads  above  the.  preaeut  level  of  the  water*.  The  north-eu  tern,  -died 
thrl.it  tie  K  •tinu-ni.  nr  lit  I  le  In  mil  i»l:iud.  ||  222  feel  000*0  water,  ronned 
by  eruption  in  1  753.  There  [|  I  COM  00  it  having  a  crater  eighty  feet 
Mop,  end  OB  the  north  side  of  it  a  considerable  bank,  of  large  block*  of 

lava  and  ashes.     The  lop  of  tins  com-  is  LmOfcet  above  the  base  of  the 

B tehk.     Tin-  D&iddlo,  or  New  Kaimriii.  mv*  produced  durii  L-    r  n 

tions  in  171*7  Mid  I  TO9-     It  was  composed  at  fii-r  of  two  parts,  w  I 
were  afterwards  united.    It*  summit  consists  of  a  cone,  which  rise*  3&  K 
feet  above  water.    Its  tide*  dope  at  on  High  nf  13  .  and  Ett  -hape, 

well  delineated  !>'.  llorj  St.  \i:ie<nt  in  ploU  .*>7.  fig.  2  d  the  Morea 
Kvpediliuii.  u  precisely  that  of  ooneo  of  single  ernptmii  m  \nvergne. 
or  on  tin-  Bonke  of  l'.inn,  The  crater  on  m  nnnmil  tt  eighty  yard* 
''ter.  according  to  Lieut.  LejeettBCi  ud  the  hb}icatpafatoftha 
dodn  ii  K62fl  fed  above  tie-  bottom  of  tho  abyss.  The  ecmlli  wwUjb 
ieloBoV  or  the  Old  Kn  in  « i  -t  la  388  feel  above  water,  or  twenty-thr 
feet  lower  than  the  highest  of  the  other  peaks.     The  channel  which 
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separate*  it  from  the  New  Kaimcui  is  in  one  part  100  fathoms  deep. 
Tlic  two  other  summits  spoken  of  art*  submerged  cones,  one  occur- 
ring on  the  north  mid  tin-  other  mi  the  east  of  the  Kaimmis,  the  nnrth- 

|icAk  bring  tu4Mitv-t'mir  Mhutm  underwater  and  lids  feet  high, 

the  eastern  peak  twenty  fathoms,  giving  it  a  height  of  I  '25 1  feet  above 

the  bottom  of  the  crater.    Their  summits  are  fiat.    They  spring  from 
the  same  ridge  as  the  Rnimenis,  and  the  whole  mountain  v.  it  fa  ;t  ■.  five 
mmraits  nearly  bisects  the  gulf  in  a  north-cast  and  south-west  dilu- 
tion, a  direction  not  assigned  to  the  Kaimeuis  in  maps  published  n  re- 
ly to  the  hife  HWtJ   l-i'i-  Map.  fi^.  -I    p,  816) 
From  a  history  of  the  IBCOfitjive  formation  of  dim  rent   parts  of 
this  central  volcano,  or  volcanic  ridge,  we  derive  the  knowledge  of 
facts  ofgreui  gioloirieal   importance,  for  we  are  taught  thai  the  K«- 
menis  owe  their  present  elevation  not  only  to  the  heaping  np  ofoO 
of  frngnieiitur y  matter,  hut  to  the  bodily  I  hough  partial  uphenvnl  of 
portions  of  the  trachytic  BUM,  benrine;  on  its  surface  a  linn  l.v.er  of 
puiniccous  ash,  containing  marine  shells.    The  rise  of  this  lied  of 

pumice,  first  called  the  White  Island,  in  the  year  1707,  i     OH  R i-nnl, 

and  it  has  been  examined  of  btt  yam  by  Mr  Kdward  Porbrt,  who 
made  |  ml  lection  of  the  marine  shells  contained  in  it,  among  which 
were  both  univalves  mid  bivalve*,  of  the  genera  Pectunmlu*,  Area, 
('•f<litu,Trocftt'6,  and  many  other*,  nil  recent  spivici  uf  the  Mcdilcr- 
:ui  *,  in  n  tine  -lai<-  "I  pn-si'i-valimi,  and  implying  that  the  sea- 
bottOSl  on  which  they  lived,  when  enveloped  li\-  a  fall  of  ashes,  was 
between  twenty  and  thirty-five  fathoms  in  depth.  The  state  of  the 
biftlfM,  their  shells  double  with  their  valves  closed,  with  the  epi- 
dermic renaming,    indicated    llml    the%    had    heen    -nddenly  destroved. 

W*  know  therefore  from  the  habits  of  these  mnllusca,  n-  oh  i  ncd  l._\ 
Mr.  Forbes  in  the  Mediterranean,  that  an  upheaval  of  at  least  880 

feet  was  rvqmtvd  GoMu  them  up  to  the  level  of  the  KB,  above  which 
they  now  rise  to  the  height  of  five  or  >i«.  feet.  'Hub  bodily  upheaval 
of  u  certain  rmi"  nf  nOics  does  not  appear  to  have  affected  (lie  Othw 

two  islands  eipially,  if  at  all,  at  the  same  period,  still  leas  to  have  ex- 
tended to  the  outer  Mauds;  for  if  so,  such  portt  u  Pain,  huilt  on 

the  water's  edge,  on  a  talus  of  fallen  fragment*  from  the  vertical  cliff, 
WOuId  lime  been  curried  upwards.  We  have  her*  then  on  indixpu 
Uhle  proof,  in  the  Gulf  of  Santorin,  that  in  the  gradual  rocouxtruc- 
tion  of  a  volcanic  mountain  in  what  vviia  previously  the  original  centre 
Of  eruption,  targe  masse*  of  lOlid  matter  innv  he  lifted  Up  in  mass, 
I5(J  or  *J0O  feet,  and  nustaiued  fti  dial  height,  while  other  parts  of 
the  volcano  in  the  immediate  vicinity  do  not  participitie  in  the  rnove- 
mint .  This  power  of  the  lava  or  gases  to  carry  upwards,  to  a  height 
of  200  feet  or  more,  u  stratified  deposit,  -which  M.  Virtet  considered 
as  having  ihmted  like  emk  nil  the  top  of  a  denser  tlnid,  is  a  phirnn- 
minon  which  mav  perhaps  aid  us   in  comprehending   how,  in   some 

steep  isolated  hills,  like  the  Puy  Chopine  in  Auvergue,  the  volcanic 
mass  may  have  been  uplifted,  together  with  large  fragment-  of  the 
granite  on  which  it  reposed,  as  MM.  von  Much,  Le  Cotj,  and  Duu- 
beny  have  held.  Wc  learn  that  when  the  new  island  Ncokainn  m 
•  British  Awociation  Rrj>ortfor  1R4S. 
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formed  in  1707,  kw*n<  on  irrcvolvly;  Aid  Mootin 

um  lowered  on  one  aide  while  it  gained  other      Ai 

difitamd  pcriodaabo  daring  the  growth  of  Um  irk* 

rose  up  iu  ill'-  MB  Bl  different  distances  from  1(0  sliorv,  wine  of  tbcm 
npOAnUj  and  disappearing  at  intervals.     There  wvrr  many  evidence* 

tif  eroptaoD  bafbn  «  visible  note  was  at  length  formed,  *>  that  we 

infer  that  nu  mtuuietecnt  mas»  of  patty  or  fluid  trachyte  was 
torn  cop  of  Che  hill,  as  we  sec  lava-currents,  when  they  meet 
with  mi  obstruction,  swell  up  hi BSD  Ql  ■>  Hi  m  eased  by  and  con- 
fined Httfata  ;i  solid  exterior,  the  aides  of  ulueh  often  slope  nt  ail  BO) 

of  more  tli.ui  10  .    tIh-  logo  open  r.  .  on  the  avfhn  of  the 

i)l.i  k .iinn mi  or  Mum  ittoH  Ifae  distension  of  that  island,  during  the 
injection  of  lava  buuiith  it.      Iu  a  word,  the  whole  history  of  these 

central  islands  -lni'A-  thai  they  nnr  their  origin  r.i  the  Miccf-Mtve  and 
intermittent  action  w>  characteristic  of  volcano*,  mid  Icwil  no  support 
to  the  h\  |H>thesis  of  a  single  paroxysmal  explosion,  by  which  either  a 

gigninu'  BMNUtofiu   br  crater  CBB  be  formed  nt  one  effort.      Hud  tbr 
m  unding  action  of  the  wa  MW  removed  Chi  DtOtnl  pOTtioili  of 
ancient  cone,  nil  those  masses  of  brown   trachytic  lava  and  pumice 
which  ln»M  now  gone  to  the  production  of  the  01  m  ml  volcano,  called 
the  Kaiin  old  but  bean  txpeaded  parth  In  An  tilling  of  fis- 

ii,'.  mill  rinlii.l  luiittiT.  Iim-od  upwards,  partly  in  tin    ottteovriMj 
Of  hi\u.  md  ejection  Of  tOOria    from  a  permanent  central  tent.      I 
in  some  a  Btbfl  Bandwiell  Inlands,  we  sec  craters  nod)  loftilf 

than  that  which  crowns  Etna  emit  stream*  of  lava  of  enormous  vo- 
lume. Hut  it  happens  more  c<iiiioii::K  In  volcano*,  that,  as  they  gain 
iu  height)  tin-  pressure  of  the  central  column  of  lava  overcomes  the 
resistance  ottered  In  the  UtM  ofthfl  i-tnie,  W  > t nt.t  (hi  Utter  gilt  way 
at  some  points.  'Inhere  can  therefore  be  little  doubt  that  a  large  pm 
portion  of  thr  itinturialH  now  computing  thfl  Kaiiucni.s  would,  if  tbc 

_r.  >l    ilninc   lni.l   remained   inlnv,    EflM    M6D    Ittlttad    Itt    thl    t<  mi    of 

ra]  cone*.  Had  this  occurred,  the  volcanic  strata  now  encircling 
the  Gulf  of  Santoriii  would  have  been  into  <  <i  tl  b«  ins  and  dikes, 
whereas  none  of  the  geologist*  who  have  1  isite.l  BUtorfa  make  any 
aDttaioB  to  auch  dikes,  and  Mr.  Edward  Fbi'bee  telle  nu  he  obaortta 
booo  of  than  in  any  'if*  the  three  ontarislandi  Thane  Thcraaia,  ami 
AeproniM.  We  moat  consider  therefore  these  three  masses  as  the 
basal  remain*  of  a  large  dome  or  cone,  sci  far  removed  Ironi  the  ori- 
ginal ventre  »i  ■  1  *  =  1 « >  :mi  aa  not  to  have  been  rabjed  !>■  injection  from 
below. 

As  the  theory  of  denudation  requires  us  to  suppose  in  the  case  of 
Santorin  an  OaCaDation  of  level,  that  is  to  say,  fint  the  gradual  rise  of 
a  con- <.f -iiiniini  in.  origin  and  secondly  it-  partial  submergence,  it  b 
worthy  of  remark  thm  Lieut.  Lcvocatcr  «Utes  that  on  the  coat  side  of 
Thera  there  is  ;\  roiul  im  tmha  Intiioms  uiuler  water,  which  formerly 
led  from  lYn;:i  to  *  ".tiiiari,  and  nlneh  was  above  water  U-tore  the 
cart hipiaki'h  of  1650,  m  v.huh  Qptioo  occurred  in 

Um  an  about  rLree  miles  and  a  lialf  north-cast  from  <V»pc  Colombo 
in  Thera,  win  re  irajiuur  mid  IIimiic*  were  thrown  «u!  and  the  aea  wa* 
covered  with  pumice,  and  where  after  some  months  a  shoal  (fig.  4,  A, 
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p.  216)  was  left  bflrrSnjg  tenlataoniM  water  over  ii  Tins  dmxl  t  'nptaio 
Graves  surveyed,  and  tlie  sounding*  wen*  found  to  deepen  in  nil  »ii- 

■  i  i  r  i  ix  tbc  enatsnca  oft  nbmtrioe  conical  wMiffitff. 

Lktit.LcToejtcrwa*  also  told  of  hotwe*  aecn  ni  the  bottom  of  the  sen 
On  the  OHSt  of  Tlicnt,  DMff  tin  -ite  iMtewd    ft*  Ml  ancient  F.h*usis  ; 

and  a  nmilar  statement  vm  udc  o4  mun  under  wat4T,  nt  the  base  of 
the  steep  cliff*  ofTherasia;  but  as  on  this  coast  in- *  I  the  gnlf  tin 
r  deepen*  mtv  mddenljf  from  the  ba.se  of  theettft,  an  earthquake 
mar  have  thrown  down  SCBUe  building*  into  the  sea.  Ii  i-  therefore 
tunafe  to  draw  any  posit  ne  conclusion  in  favour  of  subsidence  from 
such  data. 

When  we  reflect  on  the  oscillations  of  land  which  have  occurred 

within  the  hist  eighteen  eei:luiii>,  on  tin   ntC  of  the  Temple  of  Serapis 

Naples,  wo  may  well  imagine  liurli    .  •  <».  mniN  of  UH)0 

"i  ji  i,(  iui\c  happened  is  the  crane  of  the  gfolorfcil  period 

during  which  Santoriu  may  hine  been  exposed  r.i  denudation. 

I  may  ObCOTf  however,  that  if  n  general  upward  movement  *hnuld 
IWlllllHUlM  Ui  tin  nrehijiclapi,  m  thai  the  crater  -hould  enNBBE 
at  the  rate  of  a  few  tVi-t  nr  yards  in  .1  century,  the  wave.*  would  have 
power  to  tear  down  (he  riui  where  it  is  now  perfect  at  a  slight  depth 
under  water,  n.uucK  between  Thcrrwia  and  Aspromsi  nnd  between 
tin  I  iiin  island  and  There.     The  mum  font  wmco  is  now  dciuidin-r 

tin  •  liiK-  of  Muiir  i.iliuiiU  won  Id  rrudilv  undrnnine  rocks  of  diversified 

and  partly  incoherent  composition,  during  a  continual  change  of  lew  I 
li-'ui  OBUtury  to  century.  The  effects  of  this  slow  waste  would  unpen  r 
in  rhc  form  of  wide  breaches  in  the  outer  wall  or  ring  of  volcanic 
r<nk*.  so  that    the  condition  of  Santoriu  would  approach  much  more 

nearly  than  now  to  the  broken  basaltic  escarpments  of  St,  Jago  and 

Mauritius,  as  described  by  Mr.  Darwin. 

There  has  tavn  some  OOOtrOTersj  a«  to  whether  the  fundamental 
anjUaoaou  i  tahart  awn  in  the  tooth  eastern  part  of  There,  or  tie-  main 

island,  crops  nut  also  in  ThonSl  ;  hut  if  so,  it  would  not  affect  ttn - 
theorv  of  denudation  above  proposed  ,  for  we  must  conclude  with 
Mr.  i\.  I'orlies  that  the  original  volcano  ofSnntonn  wits  formed  in 
tin-  bed    of  'I"'  Mediterram*an,  on  which  this  limestone  iim.-s  nnd  ai  - 

Sua  achist  of  Mount  St.  Kliaa,  now  1887  feet  above  the  aea, 
med  a  submarine  mountain,  against  which  the  south-eastern  base 
Of  the  gn*at  QBtf  abutted.  It  is  therefore  very  possible,  though  wc* 
have  as  yet  no  certain  data  for  the  fact,  that  the  lame  pre-GHtting  in- 
c*|iialitie*  of  the  sea-bottom  may  cause  similar  ancient  rock*  to  crop 
out  in  a  part  of  Therasia. 

Island  op  St.  Pm  i. 

TIk  volcanic  island  of  St.  Paul,  aituat©d  in  the  midst  of  the  Indian 
Otcan,  Int.  88°  14' SOUth,  bog.  77°  $7*  cast,  and  survey.  1  in  If  I J  by 
I  iaptain  Blackwood,  M.S.,  may  earn  in  some  degree  to  aid  U  in  con- 
ceiving how  men  an  erebjpetago  as  thai  of  Santorin  may  have  bean 

furiri.il  (  -it  (!<;»,  7,  B$  U),  In  tli.it  pOTtiOD  Of  the  volcano,  BTotntluV  ■ 
very  in«i>rniticiNii  part  or  the  whole,  ffhetho  in  height   oi  area,  w!ii«l. 

at  present  emerges  alw^e  the  level  of  the  wide  ocemi.  w.  htvc  i  (inter 
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one  mile  in  diameter  MttVOiIfidod  by  steep  and  lofty  cliff*  on  every 

i  h.  v..  i. in,  where  the  sea  filter*  by  a  siughr  passage  nearly  dry  at 
Ion  water.     In  tin  interior  oi  the  nail]  circular  hay  or  crater  there 

8ufa  n>#p  />/  (A*  Atari  o/  5/.  Tan/  (S\E.  sjbtt),      tfui$pm  rovht 
tuyj  miles  distant.      Captain  HfarAieood,  fiJV 


is  a  depth  of  thirty  fathoms  or  180  hwt.  lilC  stirfoce  of  the  island 
slopes  away  in  eicry  direction  from  the  crest  of  rock?  encircling  tins 
crater.  The  highest  peak  ii  920  feet  abo*e  the  lc\rl  of  die  sen.  If 
w*  suppose  considerable  ui<niilioM  of  K-\ .  1  to  mow  by  grade*]  mote 

meats  •  it"  uphcav.il  and  subsidence,  the  m;i  which  ha_-»  hnii  pOTO  h. 
wear  away  part  of  the  inland  and  produce  lofty  nml  perpendicular 
I'hiK  wmftu  continue  Co  keep  open  tfifl  riflgfo  entrance,  and  II  it  1ft  I 

coed  it  would  al»o  outer  and  undermine  the  walla  of  the  crater,  so  as 
to  widen  it*  area.  Although  bj  this  means  what  is  now  the  central  and 
kt  portion  of  t&C  Ural  would  he  entirely  destrnyrd,  ttill  high 
interior  cliff*  would  be  produced,  and  a  sect  ion  i>f'j>nrt  of  the  volcano, 
now  submerged,  would  be  laid  opon  iii  ilo  deep  nviu  exoarated  n 
the  eastern  or  lower  mill-  of  the  uland.  On  every  other  *idc  the  rim 
of  the  enlarged  crater  or  caldera  might  remain  uuliroken. 

SoMMA. 

The  cridmee  of  Somnia  having  hem  OfUlail*  n  xuhmnrine  volcano, 
luu  appeared  more  nnd  Bore  ■atnt'iicturv  in  proportion  as  recent  oh- 
scrvations  have  been  multiplied.  MM.  von  Buch  and  Dafrofncj 
sftimi  that  the  tutT  which  surrounds  the  mountain  to  the  height  of 
I !)()!»  feet  above  the  sea,  contains  marine  shell*  analogous  to  t-hose 
which  I  founds!  the  hi-ighf  of '2'i0:\  feet  no  the  neighltouring  volcanic 
Island  of  Ischia,  all  of  winch,  tXfiCBt  on.-.  were  of  species  DOW  Si  Dig  in 
the  Mcditerrancaii.  A*  *omc  of  the  component  beds  of  lava  preserve 
throughout  targe  Spaces  a  Onlfbnil  t>\ture  and  are  inclined  at  tin  angle 
of  30  ,  it  U  inferred  I>y  MM.  von  Buch,  lie  Uemmi-mi,  and  I)i  :.  uiov, 
and  probably  with  flood  reasou,  that  they  have  now  u  much  steeper 
slope  than  they  had  >ngmallv.  On  such  a  slope,  they  observe,  such 
wide  and  compact  abates  of  lava  could  never  have  been  formed.  It', 
instead  of  imagining  the  superimposed  tuffs  and  lnvn.-;  to  have  IWoUod 
Dp  like  a  great  bubble  according  to  the  clcvation-cntier  bypaths 
we  suppose  that  they  gained  their  additional  steepness  when  thev 
were  traversed  at  successive  pctiodl  by  the  dikes  ami  veins  with  whicli 
thev  are  now  niii  ulj.i.d,  WS  may  account  for  the  high  angle  of  their 
dip,  while  nr  the  same  time  tin*  multitude  of  dikes.  no  far  exceeding 

those  seen  at  any  other  Eurighbooring  point  of  Lhfl  Phlegmon  fields, 
points  to  this  spot  a*  the  grand  focus  of  eruption  tn  ancient  as  well 
VOL.  vi. —  pah  i    i  a 
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as  in  modern  times.    It  explains,  in  short,  why  Sun  una,  like  Vesuvius 
n  above  all  the  Otto  Itdttdk  eminences. 
Tlic-  Hiiimiiit    i»t*  t)u<    .uluimrinc  doSM  may   probably   have  had  A 

gentle  slupe  on  nil  i  uxceediog  peruana  8°  or  10'-',  although 

w.*  have  yet  to  learn  in  regard  to  subairtieou*  lavas  whether,  mating 
through  a  denser  and  more  resisting  medium  than  the  atuwKphcrc, 
they  may  not  spread  in  wider  sheet*  and  aacumc  a  compact  texture, 
ur  an  inclination  exceeding  that  required  to  produce  the  same  effect* 
when  their  00010  is  snbaerinl.  The  more  general  absence  of  ravines 
and  valleys  in  the  bed  of  the  sea,  where  volcanic  eruption*  occur,  would 
promote  the  ■»preadin£  out  of  the  melted  mailer  in  an  ecu  sheet,  and 
the  preavnre  of  the  incumbent  water  would  check  the  expansion  of 
the  gases  and  prmnl  Kb  mass  from  acquiring  a  more  open  and  cel- 
lular trv.urv.  When  M.  1'illn  hud  atu-nt.w  lv  observed  tu  183/  and 
afterwards  in  1845  the  suniUrits  of  the  dbpOBUkn  of  llw  beds  in 
Soraraa  axid  the  modern  Vesuvius,  he  could  not  resin  the  conclusion 
that  both  were  formed  in  an  analogous  manner,  and  he  rejected 

on  of  stOTtliotwntfln  u  applied  whether  to  the  one  m  Ike 
other*.  At  n  later  period  bowtver  M.  PfDsj  admitted,  thai  a  ibeet  of 
baaolt  10OO  metres  above  the  Msl  in  Sunnm,  in.  lined  at  an  angle  of 
24°  and  very  compact,  groved  thai  'here  had  been  an  upheaval  ot 
massf ;  an  opinion  which  is  compatible  with  the  views  embraced  in 
this  paper  remeottogCha  gradual  EfiCttSttr  nl  u  emu-  by  internal  and 
nlilii i •  > 1 1 .--. .     Thai  a  vsjs(  Dumber  <■!  i  were  couccu- 

trnfed  within  n  narrow  IptoS  i*  assumed  by  M.  Dtifrrsnny  himself,  who 
considers  the  dike  ■  t.Somma  as  having  boon  tin- feeders  of  successive 
beds  or  sheets  of  lata.  It  was  not  orarloolcod  thai  a  long  series  < 
eruptions  occurring  within  very  confined  limit*  mioi  in  the 
time  have  given  riae  to  a  conical   mates  eon  po  i  I  in   ihm  instance  of 

npttfaapoacd  fraffmentary  and  porphjTitk  beds.  Boch  a  result  how- 
v  was  opposed  to  Von  Buch's  hypothesis,  and  in  order  to  escape 
from  it  in  this  and  other  analogous  cases,  a  very  arbitrary  hypothesis 
was  resorted  to ; — a  depression  in  the  bed  of  the  aea  waa  assumed  to 
have  pre-existed,  in  winch  the  beds  of  lava  and  scorifc  accumulated 
in  horizontal  masses,  and  the  position  of  the  mass  thua  formed  was 
tiiuilly  inverted,  the  convex  ridfl  being  made  to  project  upwards  in- 
stead of  downwards. 

Sniniiin  i&  the  remains  of  a  entire  abovl  three  miles  iti  diameter,  the 
walls  of  which  we  nun  infer,  from  a  passage  in  Plutarch,  were  bet 
the  gren'.  eruption  of  Vesuvius  in  the  year  TO,  very  |  id  entire, 

•  xi-i-pt  "ii  inie  -uli  .  whop  then  was  n  single  breach.  Dr.  Daubcuyhas 
shown  in  his  comment*  on  the  passage,  that  when  Snartau  iped 

his  gladiators  m  the  crater  in  the  year  7  J.  Clodhuthc  Prsctorbcsi 
him  there,  and  kerning  this  single  entrance  cmfiiDj  guarded,  let  di 
his  soldiers  by  sealing  ladders  over  the  steep  precipices  which  sur- 
rounded the  cavity,  now  called  the  A  trio  dol  *  :iv  alio,  m  b  i-*jf> 
put*  were  encamped  J.     Originally  therefore  Sonuna  had  the  usual 
ben  of  craters  of  denudation,  a  single  ravins  ini  irrupting  the  on 

•  Pilla.  cited  by  Archiae,  Hist,  ilea  Progrvs  dc.  la  CM.  tam.  i.  y.  538. 
t  Aichioc.  il.nl.  p.  018.  J  Sec  Dsubcuy'a  Vulcan  vt,  p.  21«\ 
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iraUa,  iitnl  thg  fossa  grandc  was  perhaps  a  i  lion  of  Qui 

mid  was  hollowed  out  by  the  sea  as  the  mountain  was  dimtff 

rniH'J  above  it*  level  ;  but  to  what  i-xicuc  in  tin*  iiwUnce  mi  original 
enter  of  eruption  may  hare  been  widened  by  the  son,  I  will  not  *.<n 
ture  to  speculate. 

Monte  Nvovo. 


MM.  von  Huch  and  Dufrcsnoy  regard  this  cone  and  crater  as  con- 

ig  of  solid  beds  Of  white  tuil    previously  horizontal,  which  wrn: 

ah  upheaved  in  1038]  eoMto  dip  twin  "mull  directions  from 

thr  rent  re  with  the   »wmr  in.  limit  mo    as    the   -doping  surface   of  tdt- 

cone  itself.  To  me  it  appear*,  that  in  addition  to  all  the  arguments 
faffed  from  thr  absence  of  rents  ill  the  walls  and  rim  of  the  crater, 

and   tlu*   uniformity  of  -.tincture  of  the  whole  funnel -dinped  Ctrl 
from  top  to  bottom,  we  have  dim/I   iii*tnrn-al   t.-tiinmrv  aginnttl  mien, 
an  hypothesis.     The  rum-  i%  HO  Kugliah  tcet  high  and  n  mile  and  u 
■r un  ferenec.  the  crater  within  ft  few  feet  ji-  deep  ris  tlie  emie 
is  high.     The  dip  of  the  beds,  from  1H°to  £0°,  is  not  so  great  H  that 

which   Mr.    Dm  uhi  ubwrwd    in   tin-  bed     nf  j,e\ernl  miter*  of  eruption 

in  the  (odapagos  tsfanAs,  where  the  tuffs  or  mud-ntreums  an?  inclined 
M  .nudes  of  from  20°  to  30°*. 

We  have  four  descriptions  given  us  by  eye-witnesses,  of  the  origin 
ni'  IfoBfa  NuotO,  and  there  is  I  think  no  real  discrepancy  bctwn  u 
them  Two  of  these  narrativeH,  \\y  t  hone  of  Falcon  i  nml  Pirtro  di 
Toledo,  are  cited  by  Sir William Hamilton  ;  mother ii  that  of  Francesco 
del  Nero,  recently  published  (1S46)  in  the 'Ncues  Jahrhuch,' and 
translated  in  the  Quarterly  Journal  uf  the  Geological  Society  for  18-17, 
while  :i    fourth    is    that   officially  drawn   up  by  the   pbjtUaWl  I'nrtio 

nt  thr  request  of  the  Vie.  r  ■>  ol  Naples. 

Francesco  del  Nero  mentions  the  drying  up  of  the  sea  near  Piu/nuli, 
and  how  the  bjcdI  where  the  present  volcanic  orifice  exists  sank  down 
jiImhii  forty  fact  in  the  morning,  and  then  about  midday  began  to  rise 
up  again,  so  that,  where  it  had  subsided  four  hours  hetore,  it  won  ele- 
vated into  ii  lull  from  which  lire  i.«Micd,  and  where  »uh*equently  I  RTttJ 
abyss  was  formed.     Such  was  the  violence,  the  noise  and  the  glare  of 

light,  that  this  eve-witneas  who  was  in  his  garden  was  much  terrified. 
Many  stones  and  much  earth  were  cast  nut  hy  tin-  suhferrniiejui  fire, 
so  that  lliev  accumulated  round  the  Opening  in  great  Quantity.  lie 
then  describe*  the  shape  of  the  hill,  and  finishes  by  referring  to  Por- 
xiu.  Pietru  Giitcomo  di  Toledo,  after  mentioning  previous  cartb- 
ejUlkcS  and  n  alight  general  nssj  and  drying  up  of  tlic  lied  of  the  <ea 

neur  the  coast,  says  that  at  last,  on  the  '29th  Sept.  1838.  the  earth 
opened  near  Lake  A  vermis,  and  a  horrid  mouth  was  seen  from  whteli 
were  vomited  niriously  and  with  a  noise  like  thunder,  fire»  stones, 

and  mud  composed  ot  ashes.      Some  of  the   stones  were  larger  t/nm 

an  ox.  The  stones  went  as  high  as  a  cross-bow  can  carry,  and  then 
fell  down,  sometimes  00  the  edire  and  sometimes  into  hi  IBOUtl)  tUelf, 
The  mud  was  Of  the  colour  of  Sahd  nnd  at  first  verv  luptid.  tlien  by 
degrees  leas  so,  and  in  such  ipi.tntitics  that  in  less  than  twelve  hours 

*  Volcanic  Jalauds.  p.  107. 
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the  help  of  the  above-mentioned  stones  a  mountain  ww  raised. 
When  "ii  the  third  day  the  eruption  had  ceased  for  a  time,  pen 

latO   the  crater  and  saw  the  »t-  Dg  up   iu 

middle.  The  day  after,  or  fourth  day.  thr  crater  l»cgan  to  tlirow  up 
again,  md  OB  the  seventh  nodi  more,  and  BOBM  persons  were  kuoeked 
d'uwn  by  the  stones  and  killed. 

Fidcoui's  nccount  also  iillmK ■  i>>  'In-  ciuthnnaki   and  the  hursliiig 

p   of  (hi  MUtfai  and    how  ash«*  and    pumicr  tftOMI   BBUtad    * 

water  ■rcre  thrown  up,  and   how  the  sen  retired".      Porxio  says,  that 

a  large  tract  of  land  between  UonU  Harbaro  and  the  *e*  near  Lake 

Avenue,  ms  seen  to  rata  Itself  mid  ui' a  sodden  to  assume  the  form 

i.f  u  ^rimini;  Kill,  rind  in  the  m-ln  rh'r    lu-apof  enrth  (#*VTd  NWW)| 

a*  tfopening  ill  mouth,  rondtea  fbrtb  n  quantity  uf  tir*,  pumice-stoi 
and  lumtw 

Uu  couiiiarinirall  these  contemporary  stjitn.ii!-.  I  b  i.    tbsj  .1 

I'm-  nonoa  had  6r»t   sunk   dutm   uu    tin-   site  of  the  future   lull.  'I.. 
lnvn  gradually  propelled  ii    u  owned*  again.  -<»   r  1  »;■#    ii   wa*     1 
till  it  bust.     The  force  of  the  fffPW  ga*e*  then  hurled  into  the 
air  large  fragments  of  the  soil,  mixed  with  mud  and  Mnnkftj  pvl  of 
which  fell  buck  into  the  boDSng  gulf,  while  a  part  fell  over  the  edge 

nf   lli»    oulei   and  contributed    t<i    1 1  ■*  -    building  Up    |   |  Wi« 

can  scarcely  expect  to  fad  in  the  walls  of  Mich  a  crater,  any  consider- 
able  remuni  "i  the  beds  of  tuff,  which  after  subsiding  and  being 
Id  eleTOtad  must  have  bceu  much  shattered  aud  torn  to  pieces  by 
tlu-  elastic  vapours  and  incandescent  lava  nhot  through  them.  All 
(In*  descriptions  would  lead  us  to  refer  the  great  masa  of  the  hill  to 
thr  ejected  mud  and  ttOOMftj  accumulated  i:i  the  course  of  n  week  by 
tin-  niit  rmittint  vulcanic  action,  ami  I  can  discover  NOthnii:  uu|d\  ing 
auch  an  upbeat. -d  of  previously  solidified  and  horizontal  beds  of  tuff, 
as  might  wad  ns  to  expect  that  the  wall*  ni'rhr .  rater  would  be  found 
to  consist  of  that  more  ancient  formation.  Von  Bueh  indeed  is  said 
to  have  found  SOI&a  marine  shell*  of  existing  Mediterranean  spri 
like  those  which  OOCUI  in  Clafl  tulf  of  Campania,  m  KHDS  ol  the  beda 
now  exposed  on  the  edge*  of  the  crater.  Such  ah  el  Is  may  huu-  b 
ejected  in  the  mud  mixed  with  sea-water  which  wan  cast  out  of  Eh 
boiling  gulf.  If  huv.cwr  t lit y  occur  near  the  bottom  of  tin-  fa nu-1- 
shaped  hollow,  it  is  possible  that  some  fragments  of  the  original  strata; 
winch  were  raised  and  buret  through  by  the  lava  and  gases  may  re- 
main, or  some  of  the  In.  i  sail  up  into  the  air  may  well 
be  discoverable  in  such  a  position. 

Knot  writing  the  above  l  have  received  a  memoir  on  the  rokaafo 
r*xi<ni  oi  Cariipaiiiii  bi  Bignoz  /krauuBelo  Bcaocihii  published  in  the 
Memoirs  of  thr  Itoyal  Acadeinj  of  Naples  for  1849,  in  which  ba 
entuvh  conQun  with  na  in  rejecting  the  Iheon  of  upheave]  br  A*- 
troni,  Monte  Naom  and  other  cones  of  that  district.  The  position 
of  the  tnu  byte  uf  the  Soil  ■.  ■  •(    Varolii  arc  shown  to  be  dif- 

.  rhat  iImv-m-iiI,!  ii  \\f  I (L-eu  liad  the  protrusion  of  the  tra- 
chytic  nosssMa  been  tot  nphaaving  cause. 

In  ragird  to  Uontc  Nuoro,  8caoobJ  Nsnarics^  that  Ponlo's  account 

*  Campl  ndegrci,  pp.  T'J.  ;?. 
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ii  the  whole  corrohnrnt.  •*  thfl  doctrine  of  it*  having  I  iron  formal 

bv  eruption,  in  pnwf  of  irhich  the  following  passat."  h  ated  (tan  Por- 
XKJ*#  description  ol  the  event  :    "  Venim  omul  Miiiin  m  superat  ailitii- 
mth<n;  tn.  RHMVd                                         "  W    pumicibuN  n   ritn    <■    ■ 
cjDJim  millc  ponuuni  nltitudnn-  m    |  i<>  congt-stuic  ■■  Ml  lit  III  "      Sig- 

nor  Scacchi  also  adds,  thai  tin-  indent  temple  of  Apolloi  which  if  Km 
at  thr  foot  of  Monte  ffuorO,  Bid  the  wall*  of  which  *(ill  retain  their 
perfect  prrpcndiciilftritv,  could  DOC  potrfbtr  have  nmmr.inii -1  that  po- 
sition bod  tbc  COM  of  HOttM  NQ0WO  really  boon  formed  by  upheaval . 

Speaking  ot"  the  fount  marine  shell*  tomid  ill  thi  tuff  of  Monti 
Nuovu,  the  same  geologist  observes,  that  as  the  tuft  ol  the  Dm  vol- 
cano iron  formed  in  great  [inrt  out  of  fragments  of  the  uata&l  murine, 
iliell-l»virin^  lull',  il..- .i|ijn-ftraiicc  of  OSU  fowfli  l>  CMJfr  explained. 

In  one  part  of  flu-  rircrml  of  Astroni  In-  allude*  to  bed*   of  (jtttcd 

materials  frhioh  for  a  short  space  an-  inclined  at  an  angle  of -10  ,  and 
which  he  therefore  hmkJWM  may  have  been  partially  dislocated, 
although  the  materials  of  the  rest  of  the  same  com-  remain  in  thcil 
•mid  notation.  Hew  I  rnnv  point  to  thi  fm-t  OMtttionfld  by  Mr. 
Dana  in  hi*  account  of  the  Sandwich  Islands,  that  strata  of  ejected 
mbfltlBOtl  have  sometimes  an  original  inclination  of  40*  iti  the  *  tin- 
der cones,"  although  In  the  "tula  cones"  formed  near  the  sea,  the 
alopfl  of  the  beds  does  not  exceed  an  angle  of  30°. 

Etna. 

The  great  valley  on  the  east  side  of  Etna,  called  the  Val  del  Hove, 
which  forms  a  grand  amphitheatre  between  four  and  five  miles  in  tlia- 
lnrlrr  i-  surrounded  fur  more  than  three  part*  of  Eti  eiraiil  ftrj  nearly 
verhc U  pTOOpiaca  which  vary  from  1000  to  nearly  3000  feet  in  height. 
As  thi*  liollnw  is  not  in  the  centre  but  on  the  flunk*  of  a  great  oni- 
cal  mountain,  iln.  [fircipicoa  at  llie  upper  end  of  the  volley  arc  the 
loftiest,  and  they  liniinivli  gradually  in  bright  toward*  the  lower 
side.  The  original  funn  Off  the  1-mcr  liuimdiu-y  of  this  enormous 
cavity  b  somewhat  obacaiftd  bv  deluges  of  uofau  Inn  which  have 
pOSt- 1 1  mrr  it  ;  Inn  lin-iv  i-jui  M  KSOall  a  doubt,  that  were  these  re 
moved,  the  nenrly  circular  enenrptnent  surrounding  the  vast  cavity 
would  be  complete,  although  of  slight  elevation  on  tlu-  lower  or  east- 
ern aide  where  the  law  have  pound  over  the  edge  of  the  rampart, 
seeming  to  have  sealed  it,  just  a*  they  posted  over  the  walls  of  Cata- 
nia in  !Cb"l>.  There  seems  liowo*er  to  have  becu  alwava  one  point, 
when  i  h  VI  mi  a  breach  in  the  boundary  cliff*  of  thi  Val  del  Rove. 
Tlnri  was  situated  at.  the  south  eastern  cud  of  the  valley  and  is  called 
Kin  \  iillrv  of  Onlnnua,  n  narrow  ravine,  on  one  side  of  which  perpen- 
■  li<  ulur  precipices  -100  and  500  feel  high  display  I  Buoowlou  of  vol- 
canie  strata  intersected  by  a  few  dikes.  The  Voile  di  San  Giocomo 
is  the  continuation  of  the  Val  di  Calaima,  and  I  conceive  them  to 
id  in  the  uunc  relation  to  the  Val  del  Bove,  which  the  fossu  grain li 
probably  held  to  tin    \trio  del  r.avallo,  or  which  the  Baranco  de  lay 

angur.tin.-i  hold*  to  the  enldern  of  Pain  in 

rial  to  Btu  in  1828,  I  mgguted  thai  thf  Vn!  del  Bore 
may   hare   been  produced  by  cngiilfmcnt.  an  opinion  which   M.  de 
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Beaumont  has  adopted ;  and  he  ho*  well  remarked  that  it  toold  I 

be  fttlrihiitnl  tn  e\pWiona,  for  in  that  case  vast  shower*  of  rjcci.  it 
matter  comprising  the  fcmncr  content*   of  the  deep  gulf  or  vn 
would  hm  been  apparent  00  the  ttflukfl  of  Etna.      N  n  ;-mg 

that  &omr  part  of  the  misaing  rocks  may  be  referable  to  i  nt, 

I  urn  now  disposed  to  suspect  tliat  their  removal  may  have  lx**n 
chiefly  duo  to  the  denuding  action  of  the  sea,  which  probably  availed 
it  M -If  of  a  breach  in  some  lnteral  crater,  or  perhaps  some  partial  «ob- 
si'lcuer,  to  gain  access  to  and  scoop  nut  a  circular  bay,  and  carry  out- 
wards in  the  course  of  ages  tin-  tUorii  of  thi  tndarmixted  ro>  On 
consulting  my  notes  made  iu  \S'2H,  I  find  that  this  was  my  first  im- 
pression on  nit  mug  the  grrnt  valley  -,  hut  (be  extort  of  surface  covered 
by  modem  lava-streams,  under  whirli  the  bottom  of  the  Val  del 
Bove,  as  well  ns  the  north  side  of  the  Val  <li  CaUnna  are  buried,  con- 
reals  so  much  of  the  ground,  as  to  render  it  difficult  and  somewhat 
dangerous  to  speculate  on  the  origin  of  the  vast  hollow.  I  may  hovr- 
Snt  remark,  in  llAlUU  to  aqueous  action,  that  although  im  -  ;n- 
bare  been  diacovcrcd  of  marine  shells  in  any  beds  of  fragmentary 
iimttrr,  rmijii^in-  tlie  elifTs  which  bnnnrl  tfcfl  V:il  <!■  1  BoVDj  v.*t  ma- 
rine organic  remains  have  been  traced  to  the  height  of  M)(>  feet  above 
tbfi  sea  near  Trcua.  Nor  can  there  be  a  reasonaole  doubt,  that  if  the 
lower  parts  of  the  great  mountain  were  not  covered  with  modem 
lava  ami  iodic*,  rimilar  proofi  of  the  former  prSMOOS  "'  '!  «    - 

lie  dist'overable  at  mucn  greater  heights.  We  utebt  indeed  t-xjicct 
to  find  them  at  a  higher  elevation  than  any  of  the  marine  tertiary 
strata  in  Sicily,  ud  these  occur  in  the  centre  of  the  island  as  high  as 
.'■iilOO  feet  above  the  sen.  If  in  the  vicinity  of  Vesuvius  beds  contain- 
ing marine  shells  of  recent  Mediterranean  species  hare  been  upraised 
to  blights  rf  betW«n  2000  and  30(H)  feet,  m  are  prepared  to  *np- 
j)iM  Mint  tlic  uplifting  force  may  have  been  des  eloped  with  equal,  if 
not  greater  intrnaity  on  tho  site  of  Etna,  although  no  sections  eon  be 
nht.tinrd  in  consequence  of  the  enormous  outpourings  of  lava  and 
showers  of  scoria:  hy  which  the  older  portions  of  the  mountain  are 
nutted 

Tlie  marine  strata,  CODtoSldlll  ihells  nf  n-crm  Bptdcej  wbieb  CTOf 
out  alontr,  the  eastern  and  southern  base  of  Ktna,  consist  in  prvat  part 

of  villi  mil  materials,  of  tuff,  scoria?,  and  ashes  washed  down  into  the 
sea,  and  of  rolled  pebbles  of  la\a.  as  nt  La  Motta  near  Catania, 
as  the  flwUUOtJUU  Of  the  ancient  denuded  parts  of  a  great  cone  mnv 
have  furnished.      The  origin  of  some  of  thcttc  may  have  been  com 

porancous  with  the  excavation  of  thr  Vnl  ■  !■-!  lime  when  the  d 
encircling  that  valley  were  washed  by  the  waves  of  the  sea. 

In  reference  to  the  question  of  denudation,  I  may  ask  those  who 
havt  vWtod  Mlli  may  revisit  Ktna  to  consider  whether  the  rocks  called 
Musarraaud  ( 'ajira,  which  appear  to  he  outstanding  masse*  of  ancient 
lavas  intersected  hy  dikes,  rising  up  near  the  middle  of  the  Vil  ,),  i 
Ifcne,  m  not  best  explained  by  supposing  them  to  be  remnants  of  t!i<- 

OHO   ""  WW  cone  not  entin  1\  CnrrieO  «iwk\  bv  ilie  u.ivr-  mul  OH] 

rents;  aKu.  « In  flier  the  ridgt-s  of  very  ancient  ami  crystalline  vnlca- 
mr  ruck*  ealleil  Kocca  Gianmcoh  anil  KOCCS  del  Solfizin.  which  ll 
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out  in  relief  from  the  cliff*  at  the  head  of  the  great  valley,  bftffV  Ml 
owed  their  preservation  to  their  npflrior  hardness,  nml  OOPOSaOCTl 
powa  d   ii 'i.itinj(  juim-nus  m-riDii.     There  arc  io  the  tertian  liine- 

-,r<h  w 


of  the  VkI  dUNoCo  '  .  dradir  reflayi  where  the  strep 

boundary  cliff*  have  been  shaped  out  into  a  great  ftuice&aion  i>f  lodged, 
•epsirated  by  small  cliffs  often  producing  an  effect  which  I  have 
conjured  (see  *  Principles/  1st  edit.  183%  p.  1 10,  vol.  iii.)  to  the  scats 
of  a  Unman  amphi theatre.  The  precipitous  rocks  of  white  limestone 
IBM  carr-d  out  nie  sometimes  ;>0D  feet  high.  The  period  of  thin 
extensive  denudation  wa«  xcty  modern,  genii i;rir]dl\  HprnkinL'.  :nid  we 
mar  infer  that  when  the  sea  had  power  to  shaj>e  out  such  cavities  in 
rocks  of  uniform  solidity  and  compactness,  it  may  have  exerted  a  far 
greater  denuding  *nn^»  mi  *uch  »1(<  mv  and  incoherent 

nnti'rial*,  ■.<  tho*e  now  constituting  the  boundaries  of  the  Vol  del 
Bore. 

The  dimensions  of  Etnu  are  on  a  sufficient  scale  to  have  produced 
a  large  crater  of  denudation,  had  a  rarity  been  excavated  in  the  sum- 
nut  i  ,  instead  of  on  the  flunk*  of  the  cone.     Suppose  the  vol- 

canic mans  not  to  have  been  cut  away  to  a  greater  distance  from  the 
•sis  of  the  mountain  than  the  middle  of  the  Val  del  Bore ;  there  might 
hate  been  a  cavity  fonned  three  or  four  miles  in  diameleT,  ncircled  I  <; 
••atrpincnta  from  3001 1  to  -1000  feel  in  height.  The  dikca  in  that 
case  would  have  been  most  numerous  in  the  vicinity  of  the  original 
and  princijml  centre  of  eruption.  At  the  nearest  j>oiut  to  this  cent  re 
BOW  accessible  is  a  rock  already  alluded  to,  called  liioniiicoU,  agreeing 

in  iiii.uiaI  coui]M)>il"u.i;  with  tin-  hit  a*  of  Klna,  but  hlgfalj  < I > M*dlme, 
and  niRssive,  which  Hoffmann  deRflllbes  II  fthttOOl  resembling  gra- 
in e  in  structure,  and  between  150  and  200  feet  wide.  The  deeper, 
therefore,  we  are  enabled  to  see  into  the  composition  of  the  volcano 
near  its  central  axi*  of  eruption,  the  more  massive  and  crystalline  arc 
UH  content*  i\i  ujifilb-d  ti<-uTi"i 

1  Imve  offer* -d  in  tin-  '  Principles  of  Geology*  an  explanation  of  tin- 
fact  on  which  M.  de  Beaumont  has  dwelt  with  much  emphasis,  that 
the  more  ancient  pjirt-  of  Etna  have  in  tlie  course  of  the  lust  2000  Or 
3000  years  scarcely  rcecivrd  mis  mm -rfieinl  accessions  of  lava  and 
scoria/ (see  'Principle*,'  7th  edit.  p.  398,  1847). 

Th  dome-shaped  or  conical  mass  was  probably  several  thousand 
feet  less  elevated  when  it  was  originally  formed.  After  its  buddy  up- 
heaval the  eruptions  would  become  more  mid  more  Literal  and  ba-ni, 
or  iit  other  wordl  ,  In-  exogenous  growth  of  the  OOBfl  would  shift  ita 
1'plinT  of  tli  velopim -ut  Yet  t he  focus  of  eruption  continued  in 
the  loftiest  jiart  of  the  cone  where  the  lara  still  rises  to  a  great  height, 

and  often  overflows,  whenever  lateral  eruptions  occur. 

Mr.  HopkuiS  has  suggested,  tliat  if  tin    dnmdatioii  nf  the  Wenhlcn 

was  anterior  in  great  part  to  its  elevation,  the  removal  of  an  incumbent 

weight  of  matter  from  the  central  area  might  hflffttlMod  thecxpan- 

force  to  act  with  pett0  intensity  OS  that  space  where  so  and) 

lo» pressor*-  remniin  d  to  he  overcome.     In  nccordnnco  with  thia  view, 

we  might  lamed  that  the  Val  del  Bore,  after  the  abstraction  of  volcanic 
masses  varying  in  thickness  from  500  to  4000  feet,  wnuld  have  hecome 


I 
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ihe:':  atrc  of  eruptions,     [fouch  he*  not  been 

case,  it  Is  doubt  lea*  bccMM  tin-  ptffDMMDM  "t  ta  nto  of  kaMtoa] 
volcanic  vents  <k*|HiuU  oh  deep  sealed  chasms  and  fissure*  b  the 
earth's  crust  extending;  downward*  many  U*gucx,  am!  which  Canal 
b«  iflbetvd  bg  c1ihiij,th  of  n  comparatively  Mii#crni:ial  nature. 

It  hi  lilt:  OpBttOI  "I"  M    'I'*  Ih'.'mmm.l,  UllttiK   -  >  eUofcOTTrpact  lava 

ami  alternating  bed*  of  scoria?,  which  an?  now  ind i  m  some  of  tin- 

clifisrojcin  I  in-  ihr  Yid  licllh.-w  at  HtgpCf  ut'jll'  ami  *J7  ,  v*nc<irJi;itially 

«o horizontal  Dial  'I"   ta  m  indifferent  rents  on 

rtthwMPD&vktodf  flowed  with  equal  Eroodoni  n  even  dvocai 

To  this  circumstance  In  Etl  Lbutefl  the  parallelism  througfioui  a  wide 

una,  nd  tin- compact  nature  of  iv«t  series  of  sheets  of  Una  MDM 
bv  more  than  100  i:iter*:il:U.il  I.i-iU  of  pul\ .  i  Q  1<  1  I  |  ,ler*  And 

angular  fnurjncni*,  such  a*  lire  cvnumnily  Ml  OOJ  of  CjatflM  during 
eruptions.     Tim  miov!  r.i^t-nt  arguments  lltO 

embrace  (hfaflew of  original  horuontuiit;,  i-  derived  Ikon  >  i<-  a  l^ged 

fiu-.t  tlmt  iiiiin;,  ..ftlii  dike  .  iiitcraeotiug  the  perpendicular  cliffs  olhirled 
to,  terminate  upwards  at  different  heights,  and  on  reaching  particular 
sheets  of  lava  are  there  seen  to  hlend,  or  "articulate"  with  them, 
'l'lu-  dike!  arc  therefore  imagined  to  have  been  feeders,  or  the  channels 

hy  which  the  lava  rose  up  from  below. 

Tin- iirvMinicn!  is  ingeniously  |mii  in  theae  term*.  "  Had  tin 
mutter  bcCD  poured  out  ou  an  inclined  plum \  the  hed  when  cousoli- 
dated  would  narc  formed  u  elbow  with  the  dun  like  the  asm  r  bar  of 
tin:  letter  F,  Instead  of  extending  il«clf  on  hntli  -idi -  like  that  of  iT 
l  Mi:io.  pour  lorvir.  vol.  iv.  p.  II!)),  and,  moreover,  the  ncrics  of  sheet* 
of  la\a  would  have  bttD  more  numerous  in  parts  of  the  mountain 
farthest  iron i  the  isfc,  for  nil  the  dike*  wUd  Bl  N  fadfll  It  source* 
Of  lava  would  haw  pound  their  contents  down  Uw  *lopm<r  COlie  and 
never  upwards."      jUthoUgfl  tin-  rectangular  junctions  here  alluded  to 

escaped  my  observation  in  1828,  and  I  haw  not  n 

Iff.  dfl  BemmOBt  mote  his  account  of  them,  I  skill  take  the  liberty 
ft  offering  a  few  comments  cm  his  ItatCtDC&t  of  fact*  and  method  Of 
iniiTjin  (m-  flu ■■ii,  a  •  ii,i n  appear  to  on  10  extraordinary  tliat  [  t-  <  l 
■I  lead  entitled  Ul  demand,  that  the  writer  should  acknowledge  *nmc. 
difficnltie!  in  which  hi-  woi  Id  i  eotve  us.     In  the  first  place 

1  would  nik,  whence  oane  tne  EotercaWl  d,  Ineofaercni  and  R 

iMcul.n,     bedl  !        M.    >lr    BmUD (    Can    liHiiilv    rM-ajH-    I 

thnt  Iht]  bavi     m       emitted  from  tin-  sane  orifiece  n*  the  dike 
these  last  were  really  the  feeders  of  sheet  a  of  lava  rlowiii"  out  into 

the  itmotphero.    But  If  Qm  lasQU  and  iootud  « ere  cast  out  at  the 

aanie  poinU  Of  EtDptiOQ  as  the  lavas,  how  could  they  possibly  he  of 
th«>  Miiiiii-  thickneMK  near  the  u*nt>   ami  «t  n  divtnuee  Irom  thorn  f      !»' 
an  BfCB  I'l.iiti  htd  Bodfted  it  the  ermiiiiencemeiit  of  theM  Bl  ItOT  I  Hlp- 
tions,  it    vim  hi  nun  have  acquired  an  irregular  surface,  for  Ul 
heaps  of  scoriw  would  have  been  heaped  up  near  the  cdgM  "'  w 

suppmed  linear  TCIlt  t,  thatl  at  jcn.-ftt.rr  iSataOOU    frOK   flimi        I    » 
also  oboervi    Lhaj  if  rertical  fiHSiin*a  pave  rent  originallv  at  their  Uppa 
ixlrcmhiee  to  horii  Let,  joi 

right  :m;;le  with  (li<-iiietiiiiiieiil  htdsof  lava,  (hew  dike*  it;  g   in  a 
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WOUU  be  thrown  nx  much  out  of  the  ponwodkttlsr  aw  tin1  beds  they 

,vf.  win-n  lbs  Utter mn  iiiii-i  bi  mnoHfiiiil  ooiementi.    Hw 

ilikes  (heiefure  which  have  been  feeders  ciughl  to  slope  at  angles  of 
Fig.  10.— Volcanic  Dikes. 


between  23°  and  .'7    to  the  horizon,  wherca*  in  the  drawing  which  I 

made  of  cliffs  ifl  tin.   Vul  del  Bovr,  I  hnv<   represented  tin  m  as  nearly 

all  nncodicnlir. 

Had  I  wen  a  dike  appearing  to  Mend  upwards  with  a  sheet  of  lava, 
I   should  not   have  inferred   any  actual   connection,   unless   I   could 

ii:i\i     M'.dril  th>-  rliff,    Which   I"  Mil  lot  I  ill  ■;il<-l\     111:11 -.-i-m 1  ilr.  mid,  llIUIlUHT 

in    litiiul,  tMtod  wvrx  inch  of  the  junction.      Hut  Imd  1  thus  assured 

myself  of  tin*  fact,  I  should  have  first  hundred  whether  the  dike  may 
not  have  sent  off  veins  or  branches  which  had  penetrated  between 
ucc-existing  parallel  Strata.  If.  however,  I  abandoned  this  idea  as 
improbable  bl  oddoa  obttgl  of  direeti.m  at  right  an  glee  could 

scarcely  OOBUS  Ot  very  rarely  in  such  intrusive  vein-.  I  dmidd  hSft 
fpeculated  ou  the  possibility  of  such  dikes  having  beeu  filled  partlv 
from    below   and   partly   fmm   nlmvr.     After  violent   eruiltMUftj   the 

flank*  of  I'.tnn  him    In -en  lin-im  -I,  nod  n  bright  light  to  .1   fttBB 

rcut«  haa  thnwn  that  there  wjw  incanrlfiCftlt  lavn  below,  although  it 
bas  sometimes  never  nadnd  (be  surface.  It  is  conceivable,  tliercli  >r>*. 
tbnt  lavu-currenH,  dcM'emlmgfroni  the  higher  and  more  central  parts 
ofiiu-ionr,  might  iutheii  was  llll  up  <nun  nut*  of  this  kind,  thetoos 
of  which  an  often  lefi  gaping  after  eruption*.  Such  a  conjecture  would 
at  least  relieve  me  from  the  extreme  embarrassment  in  which  I  an 

placed  by  M.  de  lienuinOBtfl  hypothesis,  for  I  am  not  called  upon  in 
that  CON  to  regard  the  dikes  u  m  tc  'dens  of  a  series  of  uniform  ami 

Cirnllel  beJs  of  lavn,  with  their  accompanying  strata  of  intervening 
I  villi  and  scorer.  The  whole  might  ucn  be  rrnnginfflfi  to  have  been 
poured  out  or  projected  from  a  permanent  and  powerful  central  rent, 
tin-  eruptions  being  on  e  grand  scale,  so  as  to  allow  of  a  considerable 

•OglCC  of  uniformity  in  the  spreading  >\  tin  material*  ova  wfdj  areas, 
on  the  doping  side  of  a  great  cone  inclined  at  angle*  bolWOftU  4  and 
I0dl  \  iteepea   inclination  iiuiy  have  hei-u  ;iftri\Mi:ds  inquired 

during  tbfi  diMctiM"ii  ;u;d  liijcclu  hi  n(  the  mountain  m&SS. 
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Wifl  may  naturally  a*k  whether  M.  de  Beaumont's  notion  of  the 
eskittkcfl  of  mi-.1i  mm  rati  m  the  dike*  above  alluded  to,  i%  borne 

out  br  thi:  analogy  Of  the  nhrrnomeua  of  other  active  volcano*;.  Mr. 
IWwm    tells  mo  that  in   St.  Jago  he  ww  horizontal  sections  of  the 

bun  of  mull  craters,  ami  tin-  ma.**.  o(  rock  which  had  fbrmad  'he 
source  or  feeder  was  of  a  circular*  not  a  linear  bra.     He  ha*  also 

{;  eruption  in  tlif  (inlapajros  (Volmnic 
ihndij  p,  IO0Y  wluic  nr  Iiavc  a  unot  pnlVet  natural  d«<4cv(iufi  of 
n  crater.  In  that  vnsvvtr  left  ji  Rrki  of  inclined  parallel  bed*  of  ba- 
salt, wparntcd  bv  Ih-iI  fragmentary  scorisc,  all  paralUI,  and 
fCTJ  uniform  Three  of  the  sheets  of la\a  mute  with  an  irregular  mass 
or  column  of  the  ruune  subatnnor,  which  wia  evidently  the  nil  of  the 

orator     Th«  oihat  -in-run-  oj  Ian  im  bo  doobd  Njn  Mr.  iHmio, 

originally  united  to  fin  MEDC  column,  before  it  was  worn  down  by  the 
sea.  Such  a  junction  bears  no  resemblance  to  the  dikes  in  the  V»l 
del  Hnve,  Ihtuum'  the  hivn  has  risen  up  a  circular  crater,  anil  not  by 
n  linear  fissure,  nail  a  cone  has  been  fonrn  <1  ;   wfacTCM  it  i*  precisely 

the  absence  »f  ■■ui'li  Mimll  row  •  .  ouneeted  with  dike*  on  Etna,  which 
presents  the  difficulty  to  which  I  now  allude. 


Shoe  the  above  remarks  were  written,  I  have  perused  Mr.  Dana's 
valuable  work,  on  the  Geology  of  the  United  States'  Explains  K 
ditto  n,  publi»h<-d  in  I  ***  l!»,  and  which  reached  I -olid  on  aftel   tlii--  POptf 
aa«  drawn  up.      Hi*  fdiKiTiflfmiM  i. it  ilir  grv&t  volcano*  of  ih"  Simd- 

vi  l«  Uftoda  tend  groadv  to  confirm  myYicws,  in  regard  to  the  for 
tion  of  large  flattened  dome*  of  volcnuir  matter  poured  out  from  a 
mitral  rCOt,  and  they  show  tlmt  wide  and  extensive  sheet*  of  compact 
basalt  and  mjatonr  hnvi-  Kim  formed  on  elopes  considerably  exceed- 
ing those  winch  M.  de  Hruumont  thought  possible.  In  tw  of  the 
principal  volcanos  of  Owyhee,  for  example,  Mount*  Loaand  Ke;i 

FiK.  II- 

Mount  Lfia,  in  Me  Rttndwteh  Jtlnnds.      (Dtimo.) 
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a.  Crater  at  the  vummit. 


A.  Crater  of  Kilone*. 


hnve  examples  of  huge  flattened  volcanic  OOBOfl   I    ,000  feet  high  (see 
fig.  1 1).  each  equaling  two  and  a  luilf  Etna*  in  their  dimensions,  I; 
the  summit*  of  which,  and  from  vents  not  far  below  the  summit, 
ceasive  streams  of  lava,  two  miles  or  more  in  width,  and  sometimes 
t\wn(  \-»i\  mile*  long,  have  been  evolved.     Thcv  have  been  poured 
one  after  tl»<  other  direction  from  the  apei  ofthe  00 

llopOfl  vsirvniK  on  an  average  from  4°  to  8°,  but  in  some  place*  ronsi- 
derably  exoecahu  thnt  inclination.  Mr.  Dana, indeed,  convinced  him- 
aelf  from  actual  observation,  that,  owing  to  the  xuddciuieta  with  9  n  <  h 
tliv  lava  coole,  it  inuy  oceawunudU  form  on  slopes  equaling  'J.V.  BM 
still  pKOCIIl  ohdity  ;   nay,  it  is  CTtSL  he  says,  po*atble, 

from  what  he  saw  in  the  great  lateral  erafcr  of  KiLinca  (fig.  1 1  S), 
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ISof  Mien  nidtr.I  n«4.  mar  consolidate  on  :>     l»p'    ' 

thiui  50°  or  even  60°,and  be  continuous  for  300  or  400  Ret.  Such 
masses  arc  narrow."  be  adds,  "  but  if  the  source  had  been  more  gene- 
rous, ii  b  Dot  diilwult  1m  sit  thiit  thfJWOQld  haic  acquired  a  greater 

breaadlJi,  oimMiv  n  Miirc--ilin  uf  i  jt/rtmii*  upon  mch  cooled  \.i,  vr,  l-vcd 
a  considerable  thlflkwa  might  have  horn  attained*." 

Tlu-  Mnu1  author  has  also  shown,  that  in  the  cinder-cones  of  the 
Sandwich  Islands  tin  strata  haw  mi  original  inclination  of  between 

3i^aud  40° fi  while  in  the  t ti In -nmw  formed  near  tin*  sea,  they  have 
a  -lope  of  about  30°. 

No  one  who  read*  the  work  alluded  to  will  be  of  opinion,  that  the 
lawn  governing  the  formation  and  consolidation  of  sheets  of  basaltic  or 
Other  kinds  Of  lava  have  as  ycr.  bfCH  fully  ascertained,  <ir  that  the 
origu  nl  iiK'lihiitiun  which  liny  may  hoTo  when  flowing  down  the  flank* 

of  a  Yolcanic  mountain  has  been  dtffluiliftrj  bUnnuied  \n  the  emi- 
nent French  geologist  who  has  collected  together  hj  much  valuable 
nation  on  the  subject. 

There  is  another  ebv**  of  fuel",  however,  brought  to  light  hy  Mr. 
Dana's  KntCBtlaatiana,  which  bear  directly  on  the  rectangular  jnnct  nuts 
Of  -hi..  I  and  >t  renins  of  lava  to  which  I  hare  called  attention  in  rclcr- 
ciicc  totbeVal  del  Hove.    lie  hai  shown,  that,  whde  copious  streams  of 

lava  have  been  rcerut h  known  In  pour  out  from  BfODBtl  I*oa  and  Ken 
from  OpOdngl  13,000  feet  above  the  level  of  the  sen,  there  have  been 

"ilu  i  i  "iKri.ipnranenus  fissure*,  produced  at  various  elevation*  on  the. 
Banks  of  the  same  dome,  out  or  which  lava  has  streamed.  aoaCODHk- 
named  by  the  ejection  of  any  accrue.      It  appears  that  the  lava  U  so 

litpuil,  that  the  entangled  pi ■« ■-  i-ycope  \*r\  freely  from  it,  without 
casting  up  to  (rrrat  height*  in  the  nir  liquid  jets  nf  the  rn-dten  rock, 
to  which  volcanic  dust  and  cinders  owe  their  origin.  Now  as  tV 
rents  are  described  a*  miming  in  varum-  directions  il  is  quite  clear  llmi 
currents  of  Ia\ &  deaoendiug  from  hi^hei  point*  mist,  a*  often  as  they 
pass  over  them,  give  rise  to  jum  tmn>  re« -muling  those  in  the  Val  del 

lJove,  though  not  strictly  at  right  angles.  Still  it  is  quite  necessary 
iu  tlie  case  of  Etna,  what  we  turn  to  account  for  enormous  masses 
cif  interpolated  senrin*,  and  where  there  has  Ih-cii  so  much  viscidity  in 
the  lava,  to  derive  the  beds  of  fragmentary  matter,  as  I  before  «ig- 

cested,  from  a  higher  ami  more  powerful  and  permanent  central  tent, 
for  tiny  could  never  hnu  pmei  uled  from  the  lateral  opening  Of  ifi! 
without  disturbing  that  uniformity  and  |inrnlli  lisin  of  the  strain,  on  tfcfl 
of  which  M.  de  Beaumont  hats  to  emphatically  Instated.  It 
i  no'  n  lifi!r  satisfactory  to  me  to  di*co\cr  that.  Mr.  Dana,  with  whoflQ 
opiuioie,  I  was  previously  unncuuaiiitcd.  has  been  led  bj  Ins  extensive* 
examination  of  the  volcano*  ottlu-  I'u.  itie  I  •  lands  to  reject  Von  BnoVl 
i  laon  of  eli"»ntir«i-craler>»  although  lie  ban  not  nlludrd  In  the  di -nu- 
ding  action  of  the  sea  as  affording  nn  BKnlanaHnn  of  the  latM  dinirn- 

-o-  ot  id. ui \  affile  so-called  cavities,  such  as  Snntorin,  ami  tl them 

i  which  1  have  dwelt  in  the  preceding  pages. 

•   l)an»,  Gcol.  of  Amor.  Eiytor.  Kxpr.l.  p,  :i.Vi.  nule.  t  /*a/.  p.  Vti- 
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Musts  Dor  and  Cavtal. 

Thnt  the  iianii-  o!'  crater*  of  deration   -  i>«  -ulil  hftVe  been  ghl 
large  conical  ma&tcs.  La  no  part  of  which  can  ain  enter  b  red, 

whether  of  denudation,  or  eugnlfaiftnt,  or  pi  i 
Stsmofl  at  thoarotioa]  language,  invented  original  h  foi  phn- 

iiouienn.  beCOarittg  applied  to  another  set  Ol  I    !i»,  which  m  Oflly 

in  a  small  degree  analogous.     Although  no  crater*  arc  now  discern- 
ible on  the  summit*  of  .Moot  Dor  and  the  Cantal  in  Cent rni  Fr- 
it i»  prnbahU-  thai  (hag  OOCC  ]»Mouoi  them, as  I  bclicrc  the  gnt  ' 

number  of*  reptSonfl  bo  have  pn»  he  lii^ti>*Mt  jinrr  .:*'  cm-h 

mountain,  when  there  is  the  greatest  tMokoflea  n  erupted  lata  aud 
ejected  tiuidrr.  At  this  Cfiitml  [loiut  aikI  urotffld  it,  wJictc  so  large 
ji  volume  of  basalt,  trachyte,  pumice,  scoria*,  »ud  utlwr  uintrriab, 
ulirihi  r  solid  "i  rVftginrntarv,  were  eimn  hitf  upheaval  al«o 

imiv  doabtkfl  halt  occurred,  am]  the  slope  of  the  conical  tnafift  may 
perhaps  be  greater  now  than  it  was  origtnally.  Vn  u  the  average 
iim'Iiikuii.ii  or  the  dome-shaped  mass  or  the  Casta]  is  only  4\  and 
that  ol  Mont  Dor  B*  <"»'.  wc  may  reasonably  uucation,  after  studying 
Mr.  Dana's  deicri  pi  bo  of  the  recent  additions  made  to  the  flanks  of 
Mount*  Lot  nd  Ken,  the  one  having  a  slope  of  6*°  3D1,  the  other  of 
7  '■  10',  whether  there  is  any  real  niMHlfJ  for  supposing,  thnt  the 
basaltic  currents  of  the  French  volcanos  wore  at  rirst  more  horizontal 
than  they  are  DO* 

Tlie  nxlvoentcs  of  the  deration  CmtaV  theory,  having  assumed  that 

the  volcanic  bade  wen  in  their  origin  ibaott  boriioatsJ       I  ntnl 

France,    found   it   iudispen-nlih-   10    imagine,   I  lint  a  lar^c-  CSVltJ 
existed  in  the  granite,  the  lowest  part  of  which  coincided  with  what 

It  now  tin  highest  pert  o i  the  ilomi  At  length,  to  ue  an  i  ipmntm 
of  Bxrjnbeyg  in  hu  paper  on  Volcanic  Infusoria,  "the  concave  Im^L* 
were  converted  into  a  convex  dome,"  and  this  as  usual  is  referred  10  a 
pnroxy«mal  effort  of  the  subterrajienn  force*. 

Tin-  subject  has  been  so  ably  discussed,  hi  the  controversy  bctweeu 
MM.  dc  BttUmODfl  nd  Dnfi  the  DCU  m<1c,  and  MM.  Constant 

Prcvost  ami  Yirlct  oa  the  Other,  thnt  I  need  *ny  DO  more  on  the  sub- 
ject. A  closer  observation  of  existing  Tolcanos  will  decide  whether  the 
truth  lies  between  the  Opinions  "t  the  OppOSU'  nd  whcflu  fl 

Mensra.  Scrope,  Constant  Prc\ost,  luvael/aiul  others  who  have  referred 

thcec  nunmtftina  to  eooccoirrc  eruptions  proceeding  clueHy  from  a  can- 
trad*  cm,  haw  judged  contctlr,  and  how  fai  we  ma]  have  andi  wated 

flie  elevntorv  force,  of  which  the  intensity  would  no  doubt  be  greatest 

»t  the  point  where  the  eruptive  and  injecting  forces  have  br>  n  most 
energetic.  That  both  the  one  and  the  nthcr,  however,  have  opcnitul 
gradually,  and  with  mtermineiir  w.ilenee,  not  by  any  single  great  par- 
oxysm, l  feel  no  conviuced  as  ever. 

•   Quri  Jonni.Cool.  Soc.  lol    H    B    }  ',  ftfanotn. 
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Jam  vnv  9,  1850. 
Tbc  following  communications  were  read : — 
I.   ObterrativM  on  Di.dlky  Tau.oiui  r*.     By  Thomas  William 

fatten*  F  us..  F.c;  s,  &e. 

Genus  Li<  ims. 
Tue  geuua  Ltehaa  has  received  little  Hftwdnu  Irom  Untnh  pnbrou- 

lologi»l.*,  and  rven  Huron  i>tcr  was  compelled  to  omit  nut  mil  ice  of 
It  from  the  want  nf  characteristic  IpfrflrWHWIfi      In  the  hope  of  bring 

tmUid  out  fate  sora*  materials  toward*  a  mora  perfect  know- 
ledge  of  the  genus.  I  am  induced  to  offer  to  the  Society  n  notice  .1 
■evcnl  iindtMrribod  mmdgB  which  httxc  recently   been  found  in  (In 

Wtllllick    liitif-ltiiic  nf  DlldllM 

1.    Linn.1*  BtCKUMii,  Miliur-Edw.,  »p.        Pl.  XXVII.  fig*.   1-Aj 

*>id  Pi   WVII.  to,  flp.  I,  !  *1  I  6. 
SrNOKVan  — "  Triloba*  tie  Ihtdtey,"  Al.  Brongniart,  1829;  Cruat. 

Foss.  pL  -1.  f.  9. 
PeliMm  HwkUuuh.  tGIne-Edv.  Cnaat  v.  iii.  845.  pi.  ;i4.  f.  12. 
Argr*  Anglic***  Beyricb,  Untersuch.  uber  THL  2"  St.  t.  I.  f.  3. 

Tlus  trilobite  was  firw  named  by  Prof.  Milne-Edward*.     Its  cc- 

Shalie  shield  i*  figured  by  Vr.  Beyrieh  from  a  I>udlr\  IptrffflfWi 
I.  Brongniart.  in  in-  '  Ilistoire  naturelle  des  Crustacea  rosailc*,'  had 
Srertouslv  given,  innicr  tin.  name  of "u  Trilobitr  from  Dmilry,"  n 
gure  of  the  under  surface  from  a  drawing  by  Mr  Stokes;  merely 

remarking  that  the  addition  of  spines  to  the  tail,  and  tbc  fanD  of  ili'r 
cephalic  shield,  appeared  tn  indicate  a  species  differing  from  (\ltymtU$ 

Hfumrnfiorhii. 

I  Im  moil  form  of  the  present  specie*  is  oval  and  depressed ;  its 

length  is  about  an  inch  ami  |  quarter,  and  its  width  three-uuarter*  of 
An  inib  ,  tlu-  length  of  the  thorax  exceeds  tli.it  of  tin-  .vph.-dir  -biold 
and  lai!,  which  are  about  equal,  the  axis  or  middle  dnniou  btmg 
narrower  than  the  lateral  portions.  Large  tubercles  OOTOf  :he  ce- 
phaHo  shield,  which  n  less  than  a  semicircle,  and  is  deeply  indented 

at  the  sides  by  the  production  of  the  front.      The  glabella  is  large. 

broad,  widest  below,  and  divided  into  five  tumid  lobes  ;  the  forehead 
lobe  is  linear,  ami  tenanted  by  deep  curved  sulcatum*  from  the  short, 
orate,  upper  lateral  lobe*,  winch  arc  of  about  emial  width  with  it; 
idler  than  the  lower  Ultral  lobes,  winch  project  coiiMder- 
aldy  below  them.  No  luiftal  lobes  are  visible  in  thin  Specie*,  Tlic 
neck  lobe  El  prominent  and  broadest  hi  the  middle,  and  the  neck  furrow 
Ku's  forward,  small,  anil  prominent,  placed  beneath  the  la- 
teral indentation  of  the  bead,  eh>»c  to  the  kmei  Eaten]  lobe  of  the  ghv 
India  ( .Pi..  XW  II.  hit,  fig.  I  b).  Front  margin  narrow,  t i 
the  bdentalion  bring  angular  Facial  suture  runninir  iniuiediau  ly 
bfOMlb  the  front  margin,  and  curving  downwards  to  the  eye,  paridM 
with  the  Qppex  part  of  the  glabella,  below  the  ey.-  enning  outwards, 
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and  terminating  on  the  posterior  margin.      Kyclid  tubercular,   i 

liiVroiui  surface  uuooih.  Miliar.  ■  if  moderate  size,  but  not  projecting 
(bnmdl  niueli    In  ■     .  .    th*  pntfpriur  mi^I'k  jm.lurt.l  into 

rather  short,  broa«l  spines.      UVpOttOUE  almost  equal  in  breadth  to 

ipprr  part  of  the  glabella  above  the  laten! 
at    its    insertion,   and    iiruudh    truncate  ut  1I3  extremity.      A   at 
concentric-  furrow  tepBMtOI  the  m lightly  convex  anterior  portion,  which 

|l  deeplj  I'liiicturt'd,  and  a  notch  on  each  side  divides  it  into  two  lobea. 
wliilc  sculptured  line*  with  a  few  puiicU  occur  onlv  CD  the  broad 
outer  margin.  The  thorax  has  eleven  rings,  the  axis  is  moderately 
convex,  ana  not  so  wide  u  the  glabella  ;  it  becomes  gradually  narrower 
towards  its  posterior  part,  ami  1-  divided  by  strong  axal  furrow*  from 
the  pleura*,  which  arc  »eniievlimirical ;  they  lit  Mat  backwards  at 
ibout  a  third  of  their  length;  the  teilMBationi  of  the  plcursc  are 

rate,  acute,  and  tubercular  beueath.  The  tail  is  send-oial 
« ill*  11  BpinOU  Imrdi-r  ;  its  M3DM  I'luin-t,  not  ipiite  eipi.il  in  width  (j 
Lateral  parts,  and  BXtl  inlinir  tVO -thirds  of  the  entire  length  of  the 
tail ;  a  narrow  ridge  from  its  apex  connect*  it  with  the  rnisisl  border 
hi  \ir.  .1 :  00  us  oppa  p«i  are  two  distinct  ring*,  and  one  or  two 
more  indistinctly  marked.  The  lateral  lobe*  are  flattened.  Two 
narrow  and  sharply  raised  ribs  arching  outwards  and  ornamented  with 
tubercles  are  placed  on  the  anterior  portion  of  inch  side,  and  produced 
in.)  short  spines  extending  beyond  the  raised  margin  of  the  caudal 
nhicld.  tivi-  similar  spines  occurring  on  the  margin  below  make  up 
the  entire  number  of  nine  spines,  one  of  which  is  terminal.  The  in- 
terstices between  Bm  ribs,  H  WtH  a*,  even*  other  part  of  the  animal, 
iin   covered  with  large  and  small  tubercle*. 

Variation** — One    young    specimen  (fig.  3.    PI.  XWI1.)  has   the 
margin    immediately    in    front,   of   the   indentation  with    promoting 
angle.-  almost  produced  into  spines.    The  lower  lateral  lobes  oi  rig.  I. 
PI,  \\\  II.  in-  narrower  ind  less  tumid  tlmn  in  most  sj 
the  forehead  lobe  it  wider  in  front  than  is  usual. 

2.    L.   HiRBtmrs,  n.  sp.      Pl.   XXVII.  figs.  6,  6  a;  St   7;    and 

Pi.  WVil.  *«,  Bgi.  L'.v  la. 
The  bndv  rings  (II.  XXVII.  titi,  fig.  2)  are  much  tuhereulutcd.  tbl 
axis  tapering  backwards,  pleura?  bent  backwards,  and  slightly  down- 
ward*, the  /ulterior  ones  at  nearly  half,  and  the  posterior  at  about  0 
third  of  their   length.      Tail  semi-owd,   not    including    tli>  -!rong 

spines.      Axi.s       ii>emn:)!.  art    i-.ni;>  about  two-thirds  ol' the   tail,  its 

width  about  equal  to  that  of  the  lateral  portioi  Sj  «ith  out  Bl i:  ring 

upon  the  anterior  portion  and  transverse  rout  of  hsbafclfil  indicating 

iIp-  position  of  three  or  four  indistinct  rings.  A  narrow  ridec  extends 
ii-  in  the  apex  of  the  ladl  tO  thfl  bilureuu-  evtrrmity.  Two  Literal  rib* 
OB  wh  >i(h',  arehed  sBghUj  outwards  and  sharplv  raised,  are  produced 
into   thick   tubercular  spines  extending   beyond  the  raised  mar 

Ighly  granular  with  large  tubercles ;  BBnlD  I  uhcrck*  oo» 
COning  between  the  large  our-  and  appearing  upon  the  spines  of  the 
bonier. 

Rmo  Oic  great  aimilnriiy  in  the  arraagcmciit  of  the  tubercle*  upon 
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the  aus  and  aides,  I  an  !  to  rvg/ir.I    1*1.   WVII.  fig.  7,  a*  the 

ii ^  of  this  species;  the  connecting  ridge,  however,  in  shorter  in 
Oho  pjiccinKii.  The  termination  of  the  axis  as  represented  in  the 
figure  U  too  obtuse. 

The  Touug  specimen  ln.-t  mentioned  exhibits  the  incurved  margin  ; 

it  is  irry  convex  and  strongly  marked  with  UQUCCUtfic  lines,  which  sUo 

1 1:      -pniwi.       It   has   three   laternt    rfhfl  on  each   side,    but  the 

middle  nb  probably  represent*  the  tubercular  interstice  of  tin-  older 

specimen. 

3.  L.   Gkayii,  ii.  sp.      Pfc   XXVII.  flg   8;   aud  PI  XXVII.  6i>, 

fig*.  3,  3d,  &  3o. 

The  outline  of  the  cephalic  fthicld  »«  nearly  cemicimdnr,  hut  ►  lightly 
gibbous  in  front,  and  the  surface  granular,  but  not  coarsely  tul« -ren- 
laied.  Glabella  vrrv  large  and  regularly  convex,  as  broad  in  front  as 
l.vlniul.  Forehead  lobe  continuous  from  the  narrow  flniBl  maririn  to 
the  nock  lobe,  and  narrowing  posteriorly,  but  expanding  suddenly  at 
fhfl  base,  where  it  has  a  slight  prominence  on  ma  sble.  It-*  mtttiflW 
ftart  is  wider  unci  more  convex  than  the  upper  lateral  lobes,  which  it 
overhang*.  Opptf  Intend  lobes  pointed,  but  rather  obtusely  bd0W| 
and  im(  MUmJing  to  the  neck  furrow.  Lower  lateral  lobes  tnugalv 
irrn,  nnrl  smaller  than  the  QppOf  ,  ha*al  lobes  srusll,  narrow,  ellip- 
tiral,  and  placetl  widely  apart ;  neck  lobe  broad,  but  not  very  promi- 
nent. All  the  furrows  wlneli  >li.  ids  the  lobesof  the  head  are'shallow. 
Facial  suture  following  the  course  of  the  anterior  part  of  the  glabella 
as  far  as  the  eye,  its  posterior  course  being  unknown.  Wing  trian- 
gular aud  pointed,  supporting  the  lunate  eye  upon  a  raised  tubercular 
base;  surface  covered  with  tubercle*  nf  unequal  size,  and  the  incurred 
front  edge  strongly  and  concent rically  Striated  (PL  XWII.  bi*> 
fig*.  3,  3a,  3h).  Eye  moderate  in  sixe,  and  separated  only  by  a  slight 
furrow,  not  by  any  portion  of  the  cheek,  from  the  lower  lateral  lobe 
of  the  glabella. 

1  have  atnod  this  new  species  after  my  friend  Mr.  John  Gray,  of 
Dudle\,  whom  line  collection  is  well  known  to  all  admirers  of  Silu- 
rian fossils. 

The  head  of  this  species  has  been  figured  m  the  ■  Memoirs  of  the 
Geological  Survey/  vol.  ii.  pt.  I,  pi,  8,  from  a  Malvern  spirih.cn. 
which  was  loo  Empvftct  to  name. 

4.  L.  SALTBKt,n.sp.    Pl.  XWII.  figs.  9  ft  9a;  and  Pi.  XX VII. 

hi  a,  Jig.   4. 

Clnhclln  regularly  convex,  and  broader  in  front  than  at  the  bMfl  ; 
forehead  lobe  linear,  more  convex  than  the  upper  lateral  lobe?-,  about 
ei|U.U  to  them  in  width,  not  QXpaadrd  bfloWj  bttl  extruding  to  the 
neck  lobe.  Upper  lateral  lobes  ovate  in  form,  and  pointed  in  their 
lower  portion  i  lower  lateral  lobes  sliphtly  tumid  ;  cheek*  (of  wlm  h 
I  find  only  a  small  portion  supportin-  he  •■_, .  ,  moderate  in  size,  and 
separated  from  the  glabella  by  a  shallow  groove.  Eves  large  aud 
00D*tt«  the  eyelid  (rather  exaggerated  in  fig.  9*)  nearly  the  size  of 


238  PROCSKDJNCS  <.T  THE   nKOLO.  |  I  J  ., 

thfl  lowtl  lateral  lobes  ;  it  is  placed  very  forward,  and  quite  apart  from 
the  glabella.  Large  add  ntdl  tubercles  DOTCff  the  whole  surface, 
some  of  the  ibniKT  appcAring  nlitioot  spinou*.  The  larger  tubercles 
are  symmetrically  disposed,  about  four  pairs  being  placed  at  regular 

inttrvnU  along  tf;c  forehead  lobe. 

Used  nfti*r  my  friend  J.  \V.  Salter,  Kwi.,  of 
the  Geological  Su:  BrStam,  in  acknnw 

kind  auiMtanrc  in  determining  the  *pccic*,  iml  of  murn  valnnMe  in- 
formation recvived  from  him. 

5.   L.  Babicandh,  n.sp.   Pi..  XXVII.  fig.  Ill ,  and  Pl.  X  W1I  .his, 

Strong  tubercles  of  unequal  siw  cover  the  whole  Burface  od 
which  i<  llffiOOj  Mir.icireulnr,  it*  length  being  only  two-'.hir 
breadth  ;  tin*  axis  »  wider  Chan  ejtfaor  of  flu  lid*  Mm  -.—it  ll  *ub- 

eonicol,  and  modi  mudy  enn- |    upper  part  for  rnthcr  more  than 

half  the  length  of  tAC  Mil,  then  contracted  naddtllh  to  has  than  half 
\l*  former  width,  but  does  not  tape?  I  .it  tl  depress 

lnw   i    portion,  so  as  to  subside  mto  flic-  general  airfare  of  the  tail 
oorjeiaarahh  in  adtaDct  ■•(  the  bifurcate  apex*    Tin-  upper  pai 
tin-  :.\:s  b  divided  into  three  ile.t  net  ringa*  fallowed  by  .i  braid  i 
tral  tubercle.     Each  of  the  flattened  side?  of  I  kfi  tsU  I  MUnttS  oft! 
folim ■■  mi  .  |  k-nnr  or  lotai  terminating  En  hrond  pro  nd 

separated  from  each   oili<  i   l».   narrow  sharp  furrows*   each  lube  tl 
l;ed  obliquely  nlmig  111  middle  by  a  groove  ;   the  two  upper  lobes 
arc  din-end  outward*,  their  tips,  projecting  and  acute,  are  recur. 
the  third  or  posterior  lobe  is  directed  eatvefa  backwards,  and  even 
iiiHimis.  to  meet  tin-  "wyryWpg  lobe  of  toe  oppoeift  nun 

whu-h  it  Ih  M-pjiratod  bg  Nm  brood  tenaina  Tin  puural 

i.l  the  !mh  upper  lobes  extend  n-urh  tfl  thfl  tipf,  DOj  run  nuU 

a  short  distanc-  ■  BM  posterior  lobes.  The  incurved  under  port  in 
is  concentrically  striatcu. 

ThU  remarkable  ipeoSes  ha*  bo  a  tunned  n(Vr  m%  Mend  and 
correspondent  M.  Ihirraude.  of  Prague,  whose  fort fetnfnfag  worfc  m 
the  ■  Siluricn  du  centre  dc  In  liohoine*  wUl  doubtlessly  BO* 

lu&Qfl  a  reputation  already  well  MtaMMlrrfi 

L.  oWt&ouft  is  of  more  frequent  ooainienos  than  the  other  spe- 
cies, which  are  rare. 


EXPLANATION  OF  PLATS  xxvn. 

fig.  I.    fJchaa  Uit,*tlr\n,U  .    » 

Tv%.  1  a,  DSttOi  uppi  •  M  .  tnagnttsdi 

Fig.  1  b.  Ditto,  lower  aide,  magnified. 

Kit-    '_'.    l'lu*  SUBS  ipCClff.  of  ihr  ordinary  form. 

Ptjp3.  !.owcr  mil--  si  n  rooag  ka  the  front  of  the  hood  very  angular. 

Pig.  Urn.   DftSO,  tiiNffuified. 

Pig.  4.  I»wer  aide  of  a  full-grown  tpeohneai 

Pig.  5.  Tiil  of  a  yomiK  inrlindnol. 

Kg.  So.   DSttO,  inagiiiti'tl. 


: 


- 


I 


BRliniK  ON  7lir.    INFKRIOl;    OOI 


fSj.  G.  /..  fnrmttm, 

P%.  Ge.  Ditto,  tuagtunVd. 
^K-  ?-  Young  »|*dmen  of  /*  Mtrnttu  t 
Pif .  7  *.  Ditto,  mtfnidcd. 
«p.  8.  /,.  tTrwyi*. 
Pie-  0.   i^  &Sfe?y'. 

Fig.  9a.  Ditto,  magnified :  the  eyelid  on  the  rigfcl  m«Ic  <>  riejfrentrij  |g 
Kj|-  10.  /..  /UrroiWji:  under  surface  of  tlic  ml.  showing  tlic  incurved  striated 
margin. 

fie*.  I,  I,  5, A  8  are  from  specimen*  in  Ibl  c»lmict  of  Mr.  John  Oray,  |Q  wtoei 
klnooea  I   tin  incii-hifil  i<,i   ii. |   iota  of  ibflfej  the  remainder  arr  from  my  own 

collect  in  n 

explanation  OF  PUTK  xxvu.  bi$. 

Fig.  1.  /Jehu*  HurkttuulL     \    iiarK    perfect  specimen:   the  first  thorax-joini  <* 

I.  — US  pOSltlUf;  l\  HillKUffl  Mi   1   <1  by  dot*. 
Pir.  t  a.    A  highl  led  «itn  of  the  mtoc- 

Ktjc.  I  6.  Outline,  showing  the  eye  and  facial  an  cure. 
ftg,  2.  L.  hir»\i(u*\  ahD«u|  ini  Hi  I'm-  bodj  nags  and  tlic  tail. 
*Nr.  '/*    The  liil  niogiuh  ■<). 
Fig  3.  /..  Grapi;  one  tide  of  the  glabella,  with  the  lateral  and  hnaal  lobes;  ihe 

OOVMtf  the  farm!  nlofl  pottttloity  u  indicated  hy  dots. 
Fig.  3  a.  The  aame;  tlia  whig,  with  the  ej*. 
~  .34.  Ditto,  viewed  from  the  front. 

.  4.   L.  Smt/fri ;  e  good  tPffCJmfP,  showing  the  regular  arraiifteiunil  of  the  tu- 
bercle* on  the  held. 
Pig.  5.  I.  Barrandii;  u  perfect  tad. 

Rp.  I  A,  :t,  .v   t  iiti  ir.Mi,  Mr.  Ciray '»  collection  |  the  real  are  from  ay  own. 


2.  On  certain  Sieiis  in  tkt  Invkriok  OOLtTS,  Hear  Curt-TiMi  ug, 
Bv  the  Rev.  IV  B.  BaoDiK.  M.A.,  F.rl.s.      JFi/A  A"/./-*  „„  „ 

£erro>/f  m/'LkCKBAMPTON    IIlLL.       Hv  II-    K.   StIUCKI.ANO,  Ksq.. 

ILA  .  KG-ft 

The  interior  oolite  in  the  immediate  NllAboittbood  of  Cheltenham, 

has  been  aireail j  well  described  in  the  "Ucologr  of  Cheltenham,"  bj 

Sir  It.  MurrhiMJii,  Mr.  Hurkriuui,  and  Mr.  II.  K.  Strickland  .  but  ns 
then?  it  a  very  interesting  bed  called  "  tin*  roevtone  "  by  local  grolo- 
pista,  which,  however,  for  obvious  reasons  it  will  he  better  to  name 
" sketty /rctttone,**  containing  several  new  and  peculiar  fossils,  many 
of  which  have  not  been  previously  notii-cd,  il  limy  be  desirable  to  If. 
a  brief  account  of  it  before  tbe  Society. 

The  outer  escarpment  uf  the  Cm*  wold  Hills  ure  composed  of  the 
inferior  oolite  and  IJu,  tad  form  on  important  feature  in  the  ttoi 
of  the  conntv,  presenting  bold  headland.*  alonj;  the  valea  of  CuooCtt 
ter  and  Berkeley,  in  some  instances  rising  to  t  h*-  height  of  more 
1000  frit  abOTfl  the  level  of  the  xea.  and  extending  in  a  tor- 
tuoua  line  for  am  -ml  nOM  BfOO  uurth-cflst  to  iouth-we*t.  They 
conjtitnte  the  eastern  houndarv  Of  t!>(  BeiaH|  the  towns  of  Chel- 
tenham ami  Gloucester  r  1  wni:  in  bajtttl  tl»r  foul  uf  this  range  of  hUla, 
the  tiaso  of  which  OODfiitl  <>t'  li:i*.  tnnnountrd  by  n  vnrinUf  tliirkn. 
of  oolite. 

VOL.   VI. — PART   I  T 


'JU> 


•I  ...•    I!     MIHM  Ot  THE  GP.ni.lMi  I C*  I.  SOCirTY-        [J 


The  following  <!mnouft  (see  Section,  p.  242)  of  the  ooUtic  strata 
At  Leckhamptoii  Hill,  near  ChritffihMft,  whew  the  shelly  freestone 

mav  be  most  advantageously  studied,  have  been  principally  pn>[i> 
ami  adopt.-. I  liy  ilir  uthon  of  tin*  work  above  referred  to;  although 

later  investigations  by  Mr.  Strickland  trove,  that  their  relative  thick- 

ness  is  greater  than  baa  been  generally  supposed.  and  I  haw  il. 
fore  followed  hi*  admeasurements.    The  trams  I  till  is  capped 

by  a  rough,  gritty  stone,  loaded  with  casts  of  Trigonia  tx>$tat<i  and 
7*.  cfaceilatti  \  but  ucither  this,  nor  the  thin  and  vci  ■  i«iu» 

bsnd  of  clay  uhirh  BopiitAt<M  it  front  the  "  GryphftO  g"t,"  air  m ell 
developed  in  this  section,    lienor  the  Litter  |  Nn.  \  of  8«  2 12) 

may  here  be  more  correctly  said  to  be  the  first  stratum  in  desctnd- 
fatt  order.  It  ia  a  coarse  calcareous  grit,  full  of  the  CrypA<ta  ey«- 
Mm  and  nuamu  other  shells,  the  former  of  «'  Laracter- 

The  oolite  nmrlv  .  »r  cream -co  loured  marly  oolite.  «k 
ceed*  (No.  6  of  8tctiou,  [>.  242),  m  in  [daces  harl  and  concretionary, 
but  olleii  friable.  Mini  hntkl  Op  irrrjgularW  by  the  actum  QfftOftl   it 
ajaj  be  eatunaftd  at  vtreatetn  fed  in   hictrpii.     It  contain*  a  large 

specie*  of  Nntira.  PlagiotttMUL  Area.  Rwtttllariti,  and   TrrebratuJa 

fimbria  j  the  last,  which  occurs  in  profusion,  marks  and  is  confined  to 
this  bed.  It  ia  locally  rich  in  corals,  oue  specie*  occiirTiug  in  large 
blocks  exceeding  two  fed  i»  h-uglo,  and  generally  •peaking,  like  the 
Pisolite,  must  bare  formed  a  coral-reef  in  the  ancient  ocean.  It  has 
also  been  subject  to  much  denudation,  not  only  Vital  it  first  emerged 
from  the  wave*,  but  probably  at  a  later  period  .  for  the  comla  and 
shells  are  frequently  water-worn,  and  many  of  Um  fonMTCOKor largely 
into  the  composition  of  the  oolitic  gravel  which  fills  up  hollows  in 
the  lias  phuu  beneath.  Towards  the  south  this  marl  ia  not  m  readily 
traced,  until  it  appears  again  at  Cncklej  and  Birdlip,  tlie  top  of  the 
hill  being  composed  of  the Kiwat  bid  hnt  important  underlying  maw, 

which  fanu  tin  i ln«  kaal  dSlUoo  of  the  inferior  oolite,  upwards  of  a 
hundred  feet  thick   and  which  in  used  for  building  and  other  purposes. 

It  is  ordinarily  termed  "freestone"  (No.  6  of  Section},  and  io  part 
forms  a  fine-grained,  light-coloured  oolite,  closely  resembling  the 
Bath  freestone,  and  is  nowhere  absolutely  destitute  of  organic  re- 
main*, the  harder  atone  being  made  up  of  comminuted  fragment*  of 
shells  and  corala.  The  more  perfect  specimens  are  almost  entirely 
confined  to  two  or  more  shelly  masses,  one  of  which  may  be  seen  at 
the  summit  of  the  hill  on  the  south,  where  it  crops  out,  and  has  beet 
broken  up  and  water-worn.  There  it  become*  flaga;v,  and  bears  a 
striking mmeralngieal  peoemMtBoe  to  certain  bed*  m  the  Fuffcsa  marble 
and  Great  oolite,  run!  this  is  the  prevailing  character  of  there  subor- 
dinate groups.     One  of  these  upper  shelly  layers  may  be  traced  from 

•  Th«  oolite  mirl  reappear*  near  Stroud,  ami.  with  wy  iJight  Utbologiral  y. 
riitfon«,  is  aarnUar  to  that  at  Leckhampton.    It  affords,  like  the  1st  hen* 

peculiar  to  It,  hut  they  an  more  mimrroutand  I  Titer  preserved.  Mr.  Lvcett'i  fine 
collection  contains  icveraU|M-eiri>  which  ban  nol  yri  h**n  obtemd  i»  the  iw-inirr 
of  Cheltenham.    Viewed  u  i  whole,  the  ihelU  ire  rrntarkthlv  distinct  fn«n  aS 

other  bedi  in  the  great  am.i  ,|(J.  i, olhc.     Mr.  Ly<ctt  [tuueuca  more  than  134 

►pceiei  from  this  nrstimi. 
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north  to  south  oloi  hole  of  the  escarpment,  and  ni  one  spot 

near  the  Dew  iocy,  when*  tilfl  frceatoue  i»  thickest,   it  shows 

itaHf  about  eighteen  feel  helow  the  oolite  mnrl.  nnd  L<  then'  a  coarse 
Cfjsl  ck,  mainly  composed  of  shells  and  corals,  a  foot  ami  n 

hilt"  thick.     The  more  interesting  foariEAraui  tUrinon  of  the  frec- 

stoin  in-  PSaotitC  I"  rV» grft*'  Of  Miiirhivin*), 

itt aiik  h  thirknevvof  seventy-five  feet.    It  in  a  coarser  and  nofier 
oolite  thaa  the  upper  pnrt  of  the  freestone,  of  at  yellowish-white 
colour,  and  abounding  in  a  great  variety  of  small  *hclls  and  corals, 
many  of  which  belong  to  m*w  ipftJCt  nnd  which  an*  strikingly  « 
(raatt'il  with  those  in  the  superior  and  inferior  beds.      Since  < 

stone  is  traversed  at  irregular  interval*  bv  certain  aMh  hnct-,  COQ- 
tainiug  the  same  characteristic  fossils,  and  the  whole  evidently  forms 
one  connected  stratum,  wliirh  hat  been  exposed,  apparently,  to  cur- 
rents of  water  of  greater  or  lew  intensity,  and  the  shells  ana  coral*  in 
oonsenuenre  more  or  less  nhradeil,  it  will  be  bstts*  to  Mopfl  the  term 
"shelly  fn-i'itonet."  instead  of  "roestone/'whuli  limply  mean>ouli(e. 
A*  the  RaoUtC  OU  be  followed  all  along  tin-  liiu-  of  the  MCtfp1 
nifiit.  the  lower  ibclly  lied*  in  the  freestone  can  be  accurately  defined  ; 
but  the  upper  fo-icilifcroua  fttrata,  from  the  height  of  the  cliff,  are  more 
difficult  to  disliuiruish.  They  may  be  best  examined  on  (lie  western 
brow  of  Leekhampton  Hill,  where  the  oolite  marl  above,  nnd  the  Pi- 
solite below,  form  very  good  horizons  for  marking  the  course  of  the 

intervening  freestone.  On  the  north  and  south  the  free  stone  is  much 
reduced  in  thickness,  and  at  the  more  southern  end  of  the  hill  the 
higher  heds  are  not  exposed  ;  but  at  the  northern  extremity,  opposite 
Cheltenham,  the  upper  series  is  largely  dmfemed.  The  general  and 
tnie  dip  in  at  an  angle  of  about  seven  degrees  to  the  .south-east. 
The  freestone  arid  associated  depoaftl  attend  for  wvcral   milr*  nlnng 

the  entire  line  of  the  Ootswolds,  in  the  district  now  under  ifflitw, 
where  th-.-v  present  occasional  lithological  variations,  but  arc  in  most 
case*  equally  rich  in  organic  remains.  On  the  whole,  Leekhampton 
H.ll  affords  a  good  t.ypi*  of  the  lower  oolitic  stem  constituting  the 
outer  edge  of  the  Cotswold  chain  in  its  range  from  north-east  to 
south-west  across  Gloucestershire,  Although  there  are,  as  may  be  ex- 
pected, certain  local  distinctions  in  the  comparative  thickness,  mine- 
ralogical  structure,  and  xoological  contents  of  particular  beds.  The 
superior  strata,  however,  above  the  Trigonin  grit,  are  not.  exposed  at 
Leekhampton,  but  occupy  the  higher  grounds  on  the  east,  up  to  their 
junction  with  the  Stonesfield  slate. 

With  the  petmission  of  my  friend  Mr.  Strickland,  I  subjoin  the 
following  connected  section  of  Leekhampton  Hill,  from  the  Trigonia 
grit  to  the  lias  inclusive. 

•  neolojry  of  Cheltenham,  WM,  p.  12.  lections  ftp*.  I  A  2. 

t  The  term  "  rhcUy /retwton*"  mutl  be  ufidrrstuo>!  »<•  *itLv  to  lhc  lowest  and 
more  foisilifernus  division  of  the  freestone  just  above  the  Pinotitc,  and  to  the  oilier 
shelly  band*  which  arc  interspersed  amonpt  it.      Far-  •  '  has  b60B 

already  givim  by  Sir  It    \lurrlii*rin  in  tin-  upper  part,  and  may  lllSraferi  !>»•  I 

in  exiutradmlMirliuii   to  the  alwvr,  iliuu^'li   wi  e moti    jiailftiice  tt   m.n    -Aitlt  pro- 

prlcty  designate  the  entire  sequence  between  theooUic  marl  and  the  Pisolite. 
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...  .  ,   /.    Itmmptg*  Hill,  on  Mr  srate  of  180/eW  sa  J  i*rA, 
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1.  Trigmda  grit I 

2.  Cryiiliiltgrit  7 

3.  Rabbly  oolite,  with  man?  fouil.                               ...  14 

4.  rYanscatarj  oolitic  freestone,  apparently  uufbsauV 

m   ' 26 

fc.  Oolite  marl  with  Ttrt^mluhfivArin K 

G.   fr«*»ton«,  quarried  for  huilding,  with  ibcUv  U>rr»  at 
inrpiliT  iiiirrvNln,  tha  tUcnH  and  attire  foaatlU 

oui  portion  »t  Cho  DBN IQt 

7.  PUohle  <"  foa-grif ")  and   frmtginoua  oalit.    ("Br- 

lcmnitelwd")  and  wml*     VI 

8.  Upper  Has.  ahoui  .  IHP 

9.  MirUUmr.  iilinut 60 

10.  Lower  lias  (probably  600  feet  thick  i    .                  „  119 


Inf." 

LOU. 


Uaa, 


Total  height  ibOT*  iif  «a    97*     0 

From  the  nlti.M-  it  will  be  nbsi-ned,  t  It  At   r!u-  liu  forms  the  main 

ttortiou  of  the  outer  cycarpmrut)  of  tin.'  I  lig  mark 

crt  thick,  while  ImmIs  re?  I  in;*  DpOfl  it,  ami   probably  funning  nearly 
the  entire  aeries  of  ifal  inferior  oolite,  '1"  ■  ■'><    UQOOXtt    BO  more  than 
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In  tracing  tin*  cour*e  of  the  inferior  oolite  on  the  south  and  south- 
wort,  tin'  LOWCI  U- li  will  be  faxad  U>  undergo  considerable  change* 

of  mineral  It  met  lire,  nml   ■ .  !_\    m  l'».  -il   content*,     Tims  at 

Painsuick  Hill  nenr  Gloucester,  the  lowest  stratum  seen  on  tin-  uorth- 
rciemble*  a  similar  l-nnl   at   1'rooeBUff,  about  to  be  de- 
scribed, and  contains  a  variety  of  fossils.     Ascending  the  hill  on  the 
north-east,  the  Trigoiiia  ana  Grvphite  griti  ate  well-defined,  and 

abound  in  fossils,  among  which  Grt/phtta  cymbtum.  Lima  pro&otci- 

</«#,  Pfcfm,  QenUMat  &c»  arc  most  fretiuent.  The  Trigonia  grit  is 
much  thicker  tlinn  If   Leckhnni|itoii,  riltiioti^h  in  bnth  ir  is 

a  closf-^faini'd.  Imnl.  sfn-lly  stone,  of  a  li^hr-hrnwn  colour,  loaded 
with  a  lsr^.  MoJiola,  Ptcttn9  and 

other  shells.  Towards  the  lOWII  of  l'mnswiek  the  "  flmtunc"  a  ex- 
tensively quarried  for  several  economical  pOTpOtca,  ami  altogether 
approximate.*  closely  m  character  to  it*  equivalent  At  Lrckhampton, 
iIdu-I)  tin  tr  -mil  in  In  fewer  shelly  layers,  and  these  much  leas 
rich   in   tin-  rcanaini  of  moBttSCoua  animal*.  n\  in  a  more 

southerly  direction,  to  Selslov  Hill,  close  to  Stroud,  a  remarkable  va- 
riation tittM  place  in  mihh'  of  the  member*  of  the  inferior  oolite,  tine 

•  I  1m.|i,  iii  a  fuiNff  communication  lo  gne  a  morr  detailed  account  of  the 
Iteds  lielow  the  freefone,  the  lowest  of  which,  a»  thev  approach  the  lias,  prevent 
some  new  tnd  interesting  characters. 
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low*  -f  -if  whi.-li  r\j«.-ed  arc  composed  of  rf©e«tou*  with  irregular 
-h'-llv  hand*  ns  at  Leekhnm[>ton  :  i.ut  1  could  Dot  positively  decide 
whether  there  was  here  or  at  Paiuswiek  a  thickne***  of  forty  feet  of 
rock  containing  shells,  more  or  le*»  poftet,  i\t  thr  base  of  the  frre- 
stone,  win  '.  a  i  distinctive  feature  in  tin  Leckhaiiipiun  «cc!iuu 
(j».  IM-'I  This  i*  overlaid  hv  the  oolite  mnrl  with  mnny  AVrrW** 
nnd  other  shell-,  SOmewhut  reduced  m  bulk,  which,  in  its  Hint,  is  suc- 
ceeded by  a  tinjruy,  bastard  frecMom*.  nicnticnl  with  No.  1  of  llir  See- 
tiun,    p,   JIJ,    in-iii    riiflfi-iilttiin.       Tin-   above  CODattatf*    tin-    KOVBI 

Smith's  ;    tin*  RaoHtfl  (it'  preccnt)  And  lias  axe  not  vinble,  the  side*  of 
i     iuli  i>t  in-  him  red  with  gnus.     The  upper  quarries  consist  of  a 
COatae  kiiid  of  fn*c*tom*,  about  fifty  li-ct  thick,  clearly  rr|irx--t-ntiii^  the 
.  nt  I.c..kh:»iii|iTuii  which  intervene  between  the  bastard  fofftQM 

(No     1 1    tad  the  Trignnia  grit   (No.  I).      It  is  a   shelly,  calcareous, 

marly  oolite,  though  more  sandy  above,  where  it  is  traversed  bj  thin 
laver*  of  carbonized  Vegetable  mutter,  nnd  yields  many  small  Cidare* 
with  attache  i  nl  teeth,  •items  of  Ptmtacrinites,  Terebratufa, 

and  ■  ipirnr  of  PitltMvt*,  apjMLreutly  the  same  a*  the  "  P.  oo/i/icus" 
from  the  Simi.'.ii.-M  »Ut4  §  tlm,,  llapgy,  oolitic  r*x  forms  the  top 
of  the  n.unrrv,  tin-  >h|h  rior  strata  being  concealed  until  m-nr  the  sum- 
mit of  the  lull,  which  \§  capped  by  the  Trigonia  jrrit,  harder  aud 
more  erv^talliiir  tluui  :is  etgnvalcOl  nrur  (  hi  Itcnhnm,  which  i*  iu 
|in>juliiip  character  in  (hi-  n<  i^lih..nrhood.  It  contains  Area,  Mya- 
ct'fVv,  Trigonia  cost  at  a,  Jvicuta,  nnd  Tritkitm,  one  of  the  thick  fibrous 
fchtdl  o  Prriut  tmd  l»'H-*TOHtnx.    The  Gr\  phite  jjril  and  rubbly 

oolite  are  most  likely  wanting,  anil  their  place  is  occupied  hy  the 
strata  above  described.  I  was  unable  to  del-  ffttllM  ( In-  relative  thick- 
m-j*  of  the  inferior  oolite  in  detail,  either  ban  or  nt  I'nmxwiek  ;    but 

on  tlic  wiioh l  the  oolite  mnrl  and  freestone  are  thinner  than  at  Leck- 
hamnton.  1  am  informed  by  Mr.  Lyeett,  that  tin-  *hcllv  freextnne 
baa  1U  representative  m  r.mi  >.u  ihu  [diicc--  ;K  leant  in  this  part  of 
GltMiccAterHbiro,  being  far  beneath  the  building-stone,  and  imme- 
diately above  the  lower  raj;  (Ammonite  and  Ht-li -timttc-  bed),  which. 
near  i.'helti  nham,  is  KpTeacfltgd  by  the  ferruginous  oolitic  ttone 
below  the  l*i*olite,  containing  many  Belomnitcs  (No.  7  of  Section). 

The  ->>inl»  and  »andy  marls  bcnoatllj  often  possanff  tnaeiiaibly  "  into 
the  lias,  may  be  seen  nt  Leekluimpton  mid  < 'riekley  occupying  a 
•similar  position,  and  rcpoting  iiuiih-iliately  upon  the  subjacent 
lias.     The  beds  above  the  lower  rag  van*  very  much,  being  hardly 

alike  in  any  two  place*,  noun-tuner*-  occurring  as  shelly  freestone,  or 
I  wren  bavtud  JV.M-t.mr,  nor*  or  lets  fowilifernu*.  ill*  upper  stra- 
tum on  Fllllallll  Hill,  a  few  miles  «mth-we*t  of  Stroud,  and  rliuu 
south  of  Gloucester,  is  composed  of  fine-grained  oolite  with  few  fos- 
«ls,  the  chief  of  which  are  corals,  aud  these  not  abundant.  It  i\i 
deafly  ocenpie<»  the  poMhon  ni'  the  ( -hclteuhajB  freewtone,  though 
ilirTering  to  a  certain  extent.     The  more  shelly  pari  m  to  be 

absent,  oral  ion  rats  deficient  in  those  peculiar  nnd  remarkable  charac* 
t<-ri>»  ■  rabat  at   Lcckhniuptou.     Chi  the  tmrth -ca-teru  ccarp 


•  Th'H  rnii^i  be  •"'  BlCepUon  t.i  the  itciutaI  rule,  for  in  mnsi  <>thi-i    iotlaBOM  111 
ttti  OMraldtj  ■  l*<-  UtBalnoa  t'rom  ihc  oolilr  u>  the  Uas  U  ibnipt  mil  tell 
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nietits  tliia  band  u  coturiih  rnhly  thicker,  but  muck  ditniaiahed  on  the 
ode.  Towards  Coaley  it  pastes  .nto  a  *oft.  (r,ritty,  ferrugi- 
UOU8  oolite,  full  of  comminuted  shell*  and  small  corals  cemented 
together  bv  a  sort  of  calcareous  paste,  the  outer  surface  of  which  is 
covered  witli  bwkw  {ointi  of  n  new  gpocioaof  PrmtatriniUs%  long 
stem*  and  fragments  of  the  head  being  sometimes  obbiined.  This 
bed  is  of  no  great  thickness,  and  roost  nearly  resembles  one  at  Crick- 
ley,  between  Cheltenham  and  Birulip.  The  lower  strata  are  very 
foMiIti*  ruiw,  "ii  I  In-loiiK  to  the  Lowtal  division  of  tlie  inferior  oolite, 
and  mav  be  traced  at  l'aiiiawicV.  CriikUv,  I-eekhnmpton  and  Clecre 
Hills  the  clays  of  the  upper  lias  appearing  in  contact  immediately 
beneath.  Tney  for  the  most  part  cmpiiit  of  a  eoarae  ferruginoua 
oolite,  made  up  of  reddifth-browu,  oval  grain*.     Amu  tfajj* 

tilt,   and   BetetttniU*9,    now  here  very  abundant  m  tlie  north-eastern 

division  of  the  CoUwolds,  occur  here  in  profusion*  with  various 
other  shell*.  Litholopcully,  these  beds  are  identical  with  the  cele- 
brated bed*  at  Duidrj  and  Othai  places  in  >  -hire.  They 
thence  run  south  to  uear  Wotton-undcr-edge,  where  they  arc  cha- 
rarteriiiii  by  an  equal  number  of  Cephalopoda.  The  tipper  part 
of  StbuhoOt&b  Hill  intervening  is  composed  of  a  compact  oolite, 
liki  the  thicker  bed  at  Krocestcr,  Tery  barreD  in  organic  remain*, 
with  the  exception  of  Tercbratula  tpinotu,  specimens  of  which  arc 
numcrout  and  well-preserved  |  mid  if,  according  to  Mr.  l.ycett, 
thin  bMCSc*  U  limited  to  the  top  of  the  inferior  oolite,  this  at  rat  u  in 
must  be  superior  to  any  of  the  atom  n  (erred  to  in  thia  paper.  The 
rcat  of  the  oolitic  range  north-east  of  Cheltenham  has  the  same  ge- 
<!•  [ft]  Structure  uh  tlie  turitmtion  ui   I. i-rl.hr  i-ji  r  ■»  Ihoufa  the  higheat 

bills,  such  as  Cleere,  arc  capped  by  superior  strntn.  The  richest  foa- 
siliferous  beds  in  the  inferior  oolite  of  the  whole  of  the  above  district 
are,  the  clay  dividing  the  Tnpoma  grit  from  the  QljpUtC  grit,  seen 
at  Cold  Comfort,  the  GryphlU  grit,  the  shelly  freestone,  and  the 
loweat  strata  on  Frooeater  Hill.  It  remains  to  he  proved  whether 
the  shelly  freestone  occurs  in  the  inferior  oolite  elsewhere ;  but  in 
those  parts  of  Wilts,  Dorset,  an.!  Somerset,  where  I  have  had  op- 
portunities of  examining  it,  I  have  not  noticed  any  bed  of  a  similar 
nature.  It  ia  interesting  to  observe  the  strong  hthological  resem- 
blance which  the  a  shelly  freestone"  bears  to  the  great  oolite,  espe- 
cially at  Miuchiulmuipton  ;  hut  the  moat  important  fact  is,  the  iden- 
tification of  a  large  number  of  the  *  hells  with  certain  species  which 
abound  nt  that  spot.  Most  of  these  arc  of  small  *i«,  and  very  rarely 
have  both  fltvN  irtanhfli  I  thct'oarhifer*  are  most  abundant,  whi(* 
tlu  (i,t-frro|»ocla  are  lens  numerous,  and  generally  very  minute,  though 
a  Urge  specie*  of  Patella  {P.  rttgwa)  ia  sometimes  met  with.    Some 

n* l aia  ilieir  original  colour,  such  as  Area,  Dona*,  MytifitA,  sad  7V»- 
tjt>nt<i      \  fnr^r  proportion  are  much  rn,  the  shelly  portions 

Of  tin-  1 1  ng  literally  made  up  of  comminuted  fragments  of 

-lulls,  among  which  the  more  perfect  specimens  are  widdj  dispersed. 

•  IUl<*mnilc*  IN  |il*ntihil  4i  i,erk.limiipn»u  Ifl  ih«  stratum  tmm/Wbi  r*/y  U-ln-r 
Ihl  PSftOBt*.  which  evidently  forma  a  dinuauhed  reprehrntative  of  the  laMOl 
beds  at  Coalev,  Ac. 
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Tbc  moot  predominating  gvucra  art-,  Area,  Aricula,  Ucrvitiia,  Lima, 
Ontrpti.  /Ver>*#  mid  n  iu-n  KOOOtll  specif  nl  t'„.'r-/In,  common  al&o 
to  the  great  oolite.  Thr  utmost  entire  absence  of  the  Hljlftfflfapftftl 
m  remarkable,  a  small  AnmooilB  and  an  imperfect  Belemnitc  befog 
all  ul  present  known  fr.irn  this  pint  of  the  inferior  oolite;  and  it  is  a 
MrioAi-    t-«iiiH'itli-i ,  llm(    Mr    I.vccll    r-  it  .:ir  1.  -    the  .  *t»   m      i    <  n ;. 

that  claw  in  thr  shelly  beds  of  the  great  oolite.  Beside*  Tertacca. 
there  are  many  fragments  of  Pentacrinite*,  joints  of  Attentat,  one  spe- 
cie* of  ComaMa  or  Eugcniacniiua,  *  few  small  clwi  of  GFWtafiMb 
and  teeth  of  Shark*,  winch  UN  tv*  scarce;  but  no  traces  of  the  drill- 
wood  or  rolled  pebbles,  so  frequent  at  Minrhinhampton.     Thrrr  am 

I  variety  of  small  corals,  more  or  lew  abraded.  Mr.  Gomonde'fl 
cabinet  and  mv  own  contain  upward*  of  one  hundred  and  sixty  spe- 
cie* of  shells  from  the  shelly  freestone  alone,  many  of  which  are  pe- 
culiar to  the  inferior  oolite,  and  range  indiscriminately  through  all 
the  beds :  some  being  confined  to  the  shelly  freestone,  and  a  still 
larger  number  identical  with  species  which  prevail  in  the  great  oolite. 
In  a  series  forwarded  to  Mr.  Lycctt,  he  identified  j£/?y-f  100  out  of 
one  Auiutreti  and  fifty-tico  species,  previously  recognised  only  in  tbc 

rior  furiuiitioti,  and  lie  was  surprised  to  observe  the  proportion 
so  considerable.  Mr.  Morris  had  before  noticed  sixteen  out  of  twenty- 
■■■  ^.M-ir-  in  I  rhom  collection  lir-l  <iii'.  nud  bj  Hi  I  M>i:ii»m!e  from 
Jjcckhaiuploii  Hill.  My  late  lamented  friend  Mr.  Pearcc  was  so 
struck  with  the  liilmlogieal  and  rsiolouieal  resemblance  of  these  sub- 
ordinate division*  of  the  freestone  to  the  great  oolite,  that  at  first  he 
could  scarcely  believe  the  specimens  in  question  were  really  obtained 
from  the  inferior  oolite.  These  facts  certainly  form  an  interesting 
and  novel  feature  in  the  history  of  this  deposit,  and  from  them  we 
may  infer  that  the  shelly  freestone,  though  of  older  date  thnn  cer- 
tain beds  in  the  great  oolite  at  Minchinhainpton,  which  it  so  closely 
resembles,  was  deposited  under  tcxv  similar  conditions,  and  the  sea, 
to  which  it  owed  its  origin,  still  inhabited  by  many  species  of  inol- 
lusks,  which  previously  flourished  at  a  much  earlier  period*.  It 
would  seem  probable  that  this  stratum  was  aceumuliited  in  a  shallow 
sea,  at  no  very  great  distance  from  the  shore,  where  strong  currents 
prrvailedfi  wfiieh  uccuunts  for  the  imperfect  and  abraded  state  of  the 
majority  of  the  fossils.  This  statement  is  in  a  measure  confirmed 
by  some  remarks  with  which  Professor  Forbes  has  been  kind  enough 
to  favour  me.  lis-  states,  that  "the  assemblage  of  tcstacca,  and  the 
conditions  under  whieh  it  occurred,  seemed  to  him  to  indicate  a 
depth  of  somewhere  about  fifteen  fathoms,  in  a  sea  vexed  by  cur- 
rents. With  respect  to  the  valves  of  the  shells  being  disunited,  this 
msy  happen  at  any  distance  from  land,  for  in  dredginp  forty  or  more 
miles  from  the  coast  in  the  British  seas,  provided  the  bottom  is  con- 

*  It  should  be  remarked,  that  the  fossils  in  the  great  oolite  at  Minchinhaiupton 
ore  BVOSjh  much  larger,  ;**  well  m*  more  urinl  and  abundant.  Amide  details  arc 
n  mhI  a  OOjitooi  aataVsgOS  Of  *jiocie»,  in  Mr.  I.ytvttV  vuhmMe  paper  in  the 
Quart.  Jouni.  Geo!.  Soc.  vol.  to.  p.  u?l. 

t  ThW  agrees  exaeil}  Malta  Mi,  Lt  ecu's  0|dmuu  respecting  the  origin  of  ,|ir 
shelly  beds  of  the  jrreat  oolite. 
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InQOOih  within  tfct  limit*  of  the  OOJlBfiM  »"-"  ,  kfcf  Mm  latum  might 

be  bona  u  that  tJoot  to  tin-  shore;  contcqm  mice  of 

neighbouring  land,  where  no  very  precise  facta  indicating  its  proxi- 
rk  present,  must  be  drawn  within  considerable  lii- 

*lao  tend  to  ooiiikti  iba  njmi  and  loworoofitoi 

more  intimati'ly  toother ;  and  it  is  not  nul&rly  that  future  mreati|ni- 

tiopj  ■rill  cniT-iimi.  I-  riii-  .i()inii>a    it  -  mil  knows*  'i'if  n  idj  gm  n 

and  aaocjsj^  nh;eh  had  been  long  considered  to  be  hmited  to  par- 
ti.- ilti  groups  of  atnfta,  ai  nd  to  bars  •»  fat  nidi  r  rang**, 

and  it  may  he  ultimately  necessnry.  in  accordant**  with  thin.  I 

or  niiulil\  otrtau  divisions  or  ■Hodhi^i"iis,  u-  bchii:  in  some  measure 
arbitrary  nud  conjectural. 

Tin   in!'  rJoi  oAm  ;<"ti  Hoj  m  tmportani  laflumoi  on  On 

physical  geography  of  Gloucestershire ;  the  wearing  awny  of  the 
shales  in  the  latter  has  effected  a  gradual  descent  to  the  wide  plain 
below,  and  the  Srbolo  of  the  (\itswold  range  commands  fine  views 
over  the  adjacent  valley.  This  extensive  VIM  is  limited  by  many  Ba- 
tumi boundaries,  not  only  where  the  Cotswold  escarpment  j  form  an 
inbrnki  u  line  of  hold  promontories  hut  hv  tin-  diotanfl  -;>  eaitK  avis 
;lir  Mdwni  OB  tb<  north-west,  the  May  Hill  anticlinal,  and  the 
further  prolongation  of  the  Silurian  system  at  Huntley  and  Longhopc 
"ii  the  west.  And  wc  are  thus  forcibly  reminded  of  that  compara- 
tively r.rmt  ipm-li,  «hen  the  estuary  of  the  Sii.Tn  .  ctaadad  to  the 
base  of  these  hills,  of  which  wc  have  at  lenjit  one  iii»-i*ivc  proof  in  the 
UUUU1HUC8  of  R  nnl  maniac  plant*  atill  living  in  tin*  ttfighbourhoodf, 
although  it  in  Ningnlnr  that  it  hat  li*ft  few  other  traces  of  its  former 
existence.      ln->tlnr    placets  the    ml   n  ha-  been  guhjn-'i-il   in 

local  disturbance*  and  dislocations,  ini.l  QDBOjquanftlj  is  di\n.r  i  btO 
numerous  transverse  gorges,  which  present  mine  of  the  mo>t  pfo- 

turrsouc  -o ■•  H  rv  in  tin  OOUtj,  I  ■  pO 'i.-illv  iu.u  Strum!,  Wnodclu  Mer, 
and  Rodburxiu-li,  »vIm  n  ilie  hills  are  well-wooded,  and  diversified  by 
monad  daefivitlOl  KM  pontic  undulation*. 

TlM  (Moving  1  i-.:  ol  shell*  from  [lie  fivestOBO  is  of  course  at  pre- 
I  hi  v.  rj  mi  impletfl  ;  rind  a*  there  is  a  great  deal  yet  to  lx>  done  in 
the  oolite*  of  Gloucestershire,  oapeclalh  bj  ;i  OUpnboiiof  thealiclls 
in  the  upper  and  lower  divisions,  I  wish  it  to  be  clearly  understood, 
that  the  anove  remark*  ami  aceompaimig  table  of  fusils,  although 
fonkkd  upon  rtCCDl  discoveries,  arc  only  so  far  cnnditi'imi!.  and  mny 
require  considerable  additions  and  alterations  when  further  repeat  < 
have  been  made.  A  few  haw  been  named  by  Mr.  MorrU,  but  the 
id.-iitiheatinn  of  the  greater  number  real*  upon  the  anthoritj  of  Mr. 

Lycett,  to  whom  I  am  indebted   for  this  important  service.      My 

*  Tlnm  in  the  loimt  unit  of  "h  Eof  oeai  Huii  teoted  the 

unic  species  of  Sphjftr,  so  frequent  in  the  marlstonc  Below,  waOtl  fee  BOOH  lias 

contain*  a  few  qteolM  loilierto  sii|»|io«eil  tottc  peculiar  to  llic  inferior  oolite     The 
li&S  Of  Qui    li.tnct .  aUo  uffortl*  two  species  of  tjrpt<tnu.    At  Ha'.li.  ngain,  ;hc 

.iticulil  tnttifHttuiru    i»  I'diiiiMiiri   tO  ii""  inn-run  ■  lolitr  .mil   liiiirl-lu 

..  I'nil  rn\  vol.  ii.  p.  50),  Hint  roinv  othaf  tsamplM  of  id.'  'stun  ••>«  luigtit  l»e 
t  rrufrssar  Duekmaa  h*»  lad  i\  polUsbod  su  iuicresutig  pamjiblet  upon  tins 

-.t.rnnilcil.  •  the  andsol  Straits  ol  Mahcrn." 


imuDie  on  Tin:  iNri:iiioR  hom  1 1 


friend  Profrwor  Buckman  lia*  al*o  otimk)  the  lint,  and  hi*  previous 

■cqnrfaUttpa  with  the  formation  undei  Kite*  give*  additional  i 
tirmatioii  to  these  details. 

M\  Mend  Mr.  GonOOd^Of  nirliridmni.  however,  wiw  the  lir*l  to 

investigate  the  organic  remain-  of  kill   ll«    lour  n!  iuiy  length,  ami  In 

I  the  nmiiorr  of  tpedeft  fffau h  ln>6nc  local  collection  amply 

illustrate.  He  hiw  nU"  mil-'tl  •<■  i:ne  nen  ipeded  (Von  othar  bwi, 
especially  the  rubbly  oolite  (No.  3  of  the  Section,  p.  2 -12),  ami  Pbo- 
lite.  which    had   out   been  prrwou*lv   l»rtMi-lii    l  III  flDoiMWlM1 

-ini.-  Imlird,  I  have  to  thank  liin:  for  much  information  and  ru»Ut- 
aiice  in  my  txM  d  of  thk  member  of  the  Lowei  oolite. 

Tin-  i  ded  bj  the  PboBtc  r 'Pea-grit*1  of  Mur- 

ctiiaou),  and   ferruginous  oolite  (Jtctcwnitc  baf)  and  wind  f\.».  ;  of 
S-i-iioiii;    flu-   : ''.imer  no  called   from   it*   peculiar   itrurtm       ' 
composed  of  Inrjcv  oval  grains,  of  a  yellow  colour,  mm-ntni  b]   ml 
careous  matter,  the  whole nol  exceeding  forty-two  fat  t\  irk.     li  eem- 
tanw  M'veral  shells  »ud   minute  cor«lv      At  Q  I   I  'lecve  the 

I'l-olir.-  i.  iiiiuli  thicker  thra  at  bcckhamptmi,  mill  tin-  frrrupiiouei 
oolite  may  he  oreavioiinlly  nlwrrveil  heuraih.      Thin  latter  r 

formably  on  the  flhjl  of  tin-  Upper  has,  which  it  i*  \n,t  within  the 
province  of  this  paper  to  describe. 


Table  of 'Organic  Ilrnuitii*  front  thr  "Sic//;/    \  yroptrfr/ 

mi  called)  of  the  lujirau   Oolite9  CPfltjHJFVd  with  mmttar  tfl 
in  the  Grvat  Oolite. 

[TIiok  found  aUulu  itic  Ureal  Oolite  are  nmikd  chui  *.] 

/.mini  WA. 

Aiom 

Cacjophyllla. 

V- i»K>«.  and  other  Corals. 


■\>Urle  Jrpreisn,  ,1/.  iwf.i  MiJcato-ftlruta, 

Amp*) 

• ortHcaUrii,  Sow. 


F.CIIINIIIM  KM  ATA- 

*Acroi*leuia  Hotfuiantii  (Gdari*V 
•Cidaris  suhanfrulorh,  Gohff. 
• comtijtu,  ijutilf. 

— ,  »(H-i:ir\  uriiUrlniiiLiu.iJ. 

Ciiknccs  crcnularia,  /-*«*. 

1  »p#cJc»  undetori" 

Atferia*  QoloU  of)- 
rtna»? 

Fciitucririus,  n,  t. 

Am»kuo*< 

6ef|>til*  toeialU,  Goty. 
,  n.  ». 

Catt«TAC*A- 

A*taca»  (fttfeve  of). 

Ooorefliniu. 

Area  lata,  D*nk*r. 

* |iuWhrm,  Sban 

trfettteUi  j/iiw/. 


Avtculacompheaia,  /foreman. 

• ovals,  Son. 

iiovm       Curd iu  in  OQfOataSi  RNJ? 

,  three  oKht  i  i]  <'<•;■-. 

CucullaM  cucullata  (ArCB),  M«rf. 

elongnta.  All 

feaioulOaft?  (Area),  MhhmI. 

ohlunvu.  fhilL 

.  four  new  hpedes. 

■Corlmla  curiui'atii.  PUB, 

• inTohita,,VuiMr.(»(n«ta,/^»eAm.> 

daprewa,  PAUL 

,  it. ». 

*(  i]iri*<An|i4  eonlifiirinit.  lhtA. 

O.rltix,  it.  \. 

(Mlicret,  li.  %. 

Uotuw  Mi 
•Gervilli*  COItatitIa,  Itofong, 

iQrtttOn  (OaaCrocliviiu'',  l'ltU> 

lata,  PhiU. 

— ,  two  new  media 

lllatella,  n.  a. 
•IlinniKi  .-l.iii      >i"»iidylut),  Gulitf. 
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llinnites  comptus  (Spondylui/,  GoW. 
dopScMt  ."-'U-. 

• lunuUria,  XUik. 

* Ueviuscula,  Gold/. 

* oralis  I  Plajpostwna),  So*-, 

•—  ptiiiriaUt  /V»A- 

• ,  thrtc  new  tpecic*. 

*L»<  in,  /'A  tit 

•Mactroinya  ffiohosa,  Jgau. 
•Myi»r>uir!ia  era***,  Smr. 


GAvruorooA. 
t  (n.  g.  Lycctt),  Iw©  new  tp. 
rfuaoi  ir.i  new  mi 
I'Oimlrite*  (Actcom.  tv\i>  nrw  >p. 
I'. hh.nula  fuiiflta,  G'vty. 

,  «.*. 

Eaurpnula  pUnicotiala,  Daloag. 
'—  scslaris,  .Sow. 
'^—  tricsrinala.  5asr. 
,  three  new  species. 


.  Mlft  .;Modk>U.X«r.1  •Fmur<IU  acuta,  iH&nf- 

•■ nectiiiatus,  Sow. 

*  pakhtfi  O'okff. 

•-      <  •txijiMihi*,  .t/uiu/. 
* ,  two  new  species. 

•Nucui*  »vubUi»,  Sow. 
•Ostrea  cosUU,  Sow. 

*<ip'»  lunulutu»  (Cardita),  Sow. 

Pinapva  *  n.  s. 
•J'lacuna  srinot*  (PHcatula),  Miif. 
*■  ■        Jm>n»ii,  Affirm. 

.  ft.  ». 

•I'ccten  clathratus,  /(oewi. 
* lens.  Sow. 

■  \iiTiiru-iis.  .S*0W. 
,  Iwo  new  tpecics. 

•Pcrni  inytrioidcs,  Lamk. 

Fsaramobia  tovifptta,  I'kilL 
•Sphirrs  Mudridi  (Cardium'l.  -sVcAstfe. 

1 1. .I'.iiun,  lai  li-.jn,  PkuL 

Terebralula  plicata,  ifuewman. 

simplex,  Hucfarum, 

*— ,  A  BCD    pecies. 

Trsgunia  i-liiu-llaU,  iotP. 

*—  coiUiU,  S&tc. 

— ,  throe  new  specie*. 
•V.  BID  mfffio*!  Muntt. 
*—  tnpCAifuniii*,  £o«». 

■  ■    ,  u.  s. 

Boone  Of  L*U  ipechl  in  the  foregoing  table  are  also  met  with  m  the 
Great  Oolite  of  Wiltshire.  A  few  arc  here  and  there,  though  rnu-h 
found,  in  the  whofcoC  the  freestone*,  mid  others  rum/c  '"  "'  —  '  iminutelr 

thton^hoid  Sm  rtou|»,  i -pocuU]    '""  arato,  dfiaUa  toagilitatM, 

I'n'trn  rimineus,  Ctdarti  tuba  iigul arts,  and  EcAinus  germittait*.  In 
addition  to  these,  dun  tTC  srveral  others  which  hinc  not  been  deter- 
mined ;  mid  the  following  nppear,  at  fnr  an  is  ist  pr>    <ni  ICDOWttg  to  be 

among  the  more  characteristic  species  limited  to  the  freestone:— 

f  One  of  these  with  a  raiooth  shell,  not  uncommon   in  the  shcIU  frcntonr,  u 

•  l»  I  ribed  U  P.  /»!/«  bv  Mr.  Sowerby,  Imt  Mr.  ]  i.-cit  Idtttttfll  iinirb  a  new  spt- 

l  the  great  oolite.     It  has  generally  lost  the  shell. 

It  it  wort hr  of  notice,  that  tin  D  of   shells  from  thf  RON  fiiMtlif#rotu 

portions  oi'  iMittd  "f  vfaSoh  so  large  a  proportion  ocrr*  a|srcil1eally 

with  (ornn  in  the  great  ooUte,  urescnti  an  isolated  scries,  the  greater  number 
being  mdently  peculiar  to  the  freestone,  and  affording  man}  llmlftfltTt  and  re- 
msrkalile  character*. 

;    Solarium  occurs  in    the-  oulitc    marl   nm    Sliuul.    in    Tlic    curml  bed    (wiliir 

marl)  at  Cncklcy,  and  in  the  lower  strati  of  the  0  >'<   ~i   Dudf] 

'  Ilmitnter,  Did  tb«  ipeeies  differ  uiatenally. 


Puasl  cwnutus,  A'wt*. 

Ill  t-.r  im,  ».  S. 

Melania.  D    L 
•Monudonu  I.^Ihi  uN'eriu),  ^freAioe. 

* suloosa  (Nertu).  1ml. 

* ,  two  ucw  specie*. 

♦Nai'  .<i*  ;N*itcai,  Munii. 

Noticn  sd.lucta.  Paitt. 

Niiita  co&uta,  Sosr. 
• pulla,  /foem. 

Nerituea,  two  new  species. 

Patella  nithla,  Dnl<*f. 

• rugo**,  Sht. 

♦ ,  two  new  spec.es  t- 

♦Pllcolus  Isciis,  Amt. 

— — ,  n   *. 

PhMiauclla,  n.  ». 
•Riiuula  elaijirata,  Snc» 

*Kisioa  U?vi»,  5W. 
• obliqaatt,  9cm. 

RiMicllurU,  n.  a. 
Scalaria,  n.  *. 

Solanutu,  four  nrw  species:. 
Trociin»  mniriUlactna.  Phill 
— ^,  fin-  BOD  Mil  vie*. 
Tin  bo,  two  new  specie*. 
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Arealala. 
— ,  u.  J. 
Aalartc  dr|trr»«. 

■  two  new  apeciwft. 
Aticuli.  o.v 

Cucwllca,  four  now  »p«vi««- 
Corbula.  o.  %. 

CSthcrca,  n-  a- 

Uoiiax  -*.  two  new  specie  i. 

Gem  Mia,  mo  new  iowiCs. 

UUtrlU.  n.  e- 

I.ima,  n.  ». 

Opts,  n.  •. 


Placuna,  n.  a. 

Pecten.  attars]  mill  speciti,  two  of 

.Untti   Vfl  MY. 

Pumiuobin  laevigata. 

Tr.^iMiia,  n.  a. 

Wiiu'  trap) 

Orilbiuni.  several  new  species. 

CvIiimIhIc*.  two  new  specie*. 

BmarginutBt  two  now  tpoeias. 

FissnrrlU,  one  new  IpSOSt, 

Nrrinua,  n.  a. 

Pan- II*,  two  new  ipeciea. 

Phasianclla. 

Roalcllarm,  n.  i. 


It  will  hi;  observed  that  the  bitatvfs  generally  preponderate  over 
the  OTaWaVat,  and  the  Gasteropoda  are  proportionally  much  less  nu- 
merous than  they  are  in  the  Great  Oolite  nt  Mincliuilinniplon. 

Among  the  Conchifcfi 381  arc  identical  with  Great  Oolite* 

And  of  the  Gasteropoda   ...    IS  J      specie*. 

Total  53  species. 

The  number  of  new  species  determined  bv  Mr.  Lycctt  amounts  to 
75. 

At  the  suggestion  and  with  the  sanction  of  Mr.  Strickland,  I  ap- 
pend his  notes  on  the  Lcckhampton  Seel  inn,  which  help  mueh  to 
illustrate  the  preceding  observations,  and  to  which  (hey  form  a  valu- 
able supplement. 


rVoavfON  a  Station  of  Lk(kii ami-ton   Hlt.lt.      Bv  II.  K.  Strick- 
land, Esq.,  M.A.,  F.G.8. 

The  well-known  promontory  of  the  Cotswolds.  called  Lcckhamp- 
ton  Hill,  affords  probnhly  Em  best  locality  in  Gloucestershire  for 
Undying  the  rdittn  position  "t  the  various  beds  of  the  Inferior 
ool lie  and  subjacent  lias.  From  its  great  height  m<l  stri-pue**,  tin* 
entirr  Kcrie*  of  the  oolite  is  admirably  exposed  to  view,  and  the  ex- 
tensive quarries  from  winrli  t'lhlicjilMin  !m«  been  inninU  built,  afford 
every  facility  for  examining  the  format  ion.  The  p.*i  lotfirfs  of  Chcl- 
r.i-nhani  nnd  the  neighbourhood  itre  well  SATquiUlitcd  practically  with 
the  subdivisions  of  tin.'  -lrni;i  mid  Until  orgnuic  content*,  but  no  exact 

definitions  or  precise  measurements  of  these  strata  have,  1  believe,  ever 
vet  been  made.  Mr.  Buekman's  '{Start1  contains  n  section  of  Lcek- 
hampton  Hill,  and  is  valuable  for  its  descriptions  of  the  minerol  chaV 
racter  and  orgoiuc  remains  of  some  of  lllfl  bsdl,  Bttt  it  doe*  not  at- 
rrnijit  to  exhibit  nil  the  subdivisions  of  the  oolite,  Of  to  show  their 
absolute  and  relative  thicknesses.-  It  appeared  therefore  desirable 
tluif  a  more  elaborate  survey  should  lit*  iniule,  ami  v.  i  h  this  object  I 
gladly  mailed  BaJHaf  of  the  aid  v^  the  Rev,  A.  D.  Slnepoole  of  Q*> 

*  Several  of  the  small  shells  collected  by  Mr.  Morrinri  Die  IUuiack  KAK.wbnh 
i*  considered  lo  belong  to  the  Great  Oolite,  are  identical  *itb  aomc  in  the  Uai 
above  given. 
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fbfdj  ffbOM  lk3]  in  tin     iiw  of  nmyinf  imtninicut*  ww  of  gnnt 

service.     When  tin*  strata  were  exposed  ir«  u  vertical  escarpment  and 

accranbk,  they  wot  accurately  Dimmed,  but  in  other  caves 

add   "iiK   \>r   ascertained  by  D  **il. 

II\  potting  together  the  veriid  thaervatkni  tlnu  obtained,  wr  coo* 
•irueted  the  ::icn  at  \»  pea,     It  U  drawn  on  a  I 

fbnn  calcofl  ..1  distance,  so  that  it  exhibit*  tbeprecJnepvOe 

ofLrt  Id  uapton  Mill-  viibom  ihoMcxftgeeruiozuaoca  nothm  wince 

two  scale*  iik  adopted.     The  height  <>('  tlii--  lull  above  the  *c»  has  been 

«.-artiuiH<l  by  the  Officer?-  of  aw  Ordnance  Surrey  to  be  1»"H  feet 
(jmc  AimaU  mid  .\lagn.mi'.  of  Natural  History,  Second  Series.  vol  t* 
p,  257) •      I  will  now  proceed  CO  enumerate  lb  bCfCObfOWldl 

ft<|.  j  ii- 1 1  tin  y  go,  the  oanice  employed  En8L  IC.  Murchi-Kia's 

*    I  '•>  UlOgV  of  CI ■  rill-. il. mil.* 

(I.)  TrigQDJa  grit:  so  called  from  the  abundauce  of  Trigowac 
eh  it  contaius.  It  i*  better  exhibited  in  other  localities,  especially 
■f  Cold  Comfort  Farm,  but  itonybeaeai  in  ilu-imamr-untli*  high- 
eat  part  of  LecleriniTijitnii  Mil!,  ii-  tbtoknMI  being  about  7  feet 

('2.)  GlTphitC  pit:  characterised  bj  the  ten,  peculiar  and  con- 
miciunu  -li'il  ■•  Qrfpkmc  cvmAiW.  ■     ■      ,  iirried  on  the 

I,  and  used  for  roada,  building  walla,  .\o.  Thtek- 
ne«a  7  i- 

l.i.)    Bedl  of  brown  rubhlv  oolite,  urn  ■  J  for  any  puriKwc. 

hot  exposed  belWMn  the  inclined  planes  ami  the  Cirrncotcr  road. 
it  Donuinfl  1 1  ib  pariety  oi  foaaMa.     Thkknaai  34  feet 

Oolitic    freestone,   too  fragmentary   to  be  of  much  value  for 

hnililing,  and  apparent K    loI  dutfngniahed  by  en  peculiar  faarila. 

■<  i 

(i.)  Oolite  mail,  consisting  of  soft.  wl  ie  -tone  containing 

much  alitmutoui  mutter  and  some  beautiful!*  |«mM*rve<l 

especial] v  char  i  \> •:  i/.  <l    by    the  xtrj   peculiar    Terel>raf»lo    fl'mlria. 

17  Tret.' 

(6.)  Beneath  the  marl,  the  strata  for  more  than  1(h)  feet  ec 
of  pom  pact  liuiit-i  i.ldiui  .i  ixilite      Tlie  upper  portion  form*  the  beat 

buihhn^-*t««iu\  i. ii'l  hai  been  extensively  qnaniedj    hence   it    is  more 

eepeciauj  i  ibed  hy  the  name  of  "fmetoae."     it*  thiclneae 

;it  the  point  *ben  in  n  a  mrod  it  was  31  feet  t>  mebee.    The  lower 
pert  "t  this  oolitic  mess  if  coarser  nud  more  variable  in  t<\i 
is  hence  more  rarely  quarried.     Namaron  utiftil  (bsafla  may 

In-  proowad  ta  if.  bflrt  OawJ  hv  great  patience  and  perseverance.      Dm 

ablanoe  of  these  and  their  matrix,  to  those  ol  the  great  ooiite  on 
Hincmnhamptan  Common,  ii  very  remarkable,  «nd  cnuscd  consider- 
able  discussion  among  geologist  until  id  n<  ^  of  the  two 

utruta  ww  iihx-iuii  U  demenetratccL  Thi*  part  oi  thi  Mriee  ie  76  ftet 
tin  1;.  inn!  i*  locally  known  by  the  mime  ol  M  r 

(7.)   Ferrnpin<inc  I,,.!.,  i. mating  of  mnrir  oolite  :  .,  pat. 

and  of  thevery  peculiai.  BUked  OoUfc  OT PUoi 

in  the  lower.     A  few  mita  :  nth  the  Piaolitc  di  .md 

m  i  placed  ih'mt  PaiovwicJi  and  al  Qareiflcld  1 1  ■  1 1  ling 

fornigbous  ooliti  :»  brown  paste.    This  u  the  prvciaeeqia- 

talent  of  the  well- known  oolite  of  Dundr]  ncai  Bristol,  which  may 
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Iw  recognised  as  far  off  •*  Uriilj*  irt  On  Um  I)  r-.il  OOSft  At  Leck- 
hainpton  the   Pbol  ifri   iVfl   of  ferm^inous   oolite  mid 

sand.    Tin-  total  thickness  of  this  portion  of  the  series  k  12  fret. 

(8.)  Immediately  below  Chifl  wind  we  find  in  t!  pits  on  the 

side  of  the  lull,  an  abrupt  t  ran  ni  lion  to  b-   i    of  Mufin  elny.     This  is 
the  uppermost  portion  of  the  upper  lm*.  the  flrickfllfffl  of  which  Bin* 
i  D 'i  mmbHv  measured  for  want  of  sections,  but  which  mav  bc<  :i 
nated  at  iso  feet 

!ionr.      Tin*  slrntuni,  10  rich  in  fouiU  at    Bredou   and 
Alderton  Hill*,  in  not  e\pnxed  to  view  on   l.erklmni|iton  Hill,  hnr  \$ 

Crobably  indicated  bv  the  low  ridge  which  rise*  to  tin*  south  of  I.cck- 
ampton  Church.      It.-*  thickim*-  may  lie  estimated  u(  .">(»  tret. 

]    Lower  litt.       ll   would  he  a  mutter  oj  'ilJieulu  to  de- 

termine accurately  the  I nilil IWBl   of  this  formation,  from  the  baae  of 

the  mnrlstoue  to  the  top  of  the  new  red  marls.    It*  depth  ll  undoabt- 

iillv  mtv  great,  and  it   is  divided   Into  several   distinct  zones,  wi>ll- 
mark-d  m   ptcidlw  fowils.      From  an  examination  of  unmet>iti*  sec 
lions  mode  during  many  year?,  1    am   disposed   to  estimate  it*  total 

thickness  at  probabli  between  500  and  600  feet. 
By  idopdna  LeokkaoDpton  Hill  ;l<  qui  touuattdof  ooBperieon  wifli 

other  place*  win  n-  tin-  inferior  oolite  il  eipoood,  wp  may  trace  (as  Mr. 

Brodir  has  already  done)  the  enlargement  of  sunn-  Mrnta.  the  tmOIDDg 

out  of  other*,  and  the  introduction  of  nowonaa.  We  ahaS  lad  alao 
fcenidarible  variation*  b  the  organic  oootonti  of  tbc  hm  stratum  nt 
different  whereby  wc  may  be  enabled  to  study  the  causes 

which  operated  In  the  distribution  "of  animal  life  En  the  ancient  ^u.. 


&  On  thr  Volcanic  Room  of  Noktqmm  Msnoo. 

Bj   Lieut.  (I.  P.  Hr\Tov. 

[Extract  of  a  tetter  to  Prof.  C.  G.  B.  Dtubeny,  M.D.,  F.R.S.,  G.S.] 

1  MUD  scarcely  aoologixe  tor  drawing  J0UI  attention  to  the  fact, 
which  I  tin  ennided  to  stair  from  pergonal  observation,  that  llalU 
the  whole  ridge  of  the  Sierra  Madre  and  the  continuous  BJatOffl  "f 
table-land*  lying  along  that  ridge  which  may  be  said  to  connect  tho 
two  great  chain-  of  the  Amies  and  Rocks  Mountains,  there  an-  very 
many  tract*  which  have  been  Mihjccted  to  volcanic  I •:<  all  y  j  ind  I 
Durango  to  the  point  where  the  Sierra  Madre  joins  the  main  chain  of 
the  llocky  Mountains,  on  the.  ridge  itself  and  the  plains  contiguous 
U)  its  efeaten  baae^  1 1 « •-  tahidar  formation  of  flic  Muff*  nod  hills, 
called  Metal  (table?;)  bj  the  Mcuenns,  is  a  characteristic  lent  in-  of 
the  country  ;  such  Mesas  being  for  mod  of  baaaltk  Em  ud  -curiae. 

At  n  [Hunt  nearls  .stilt  miles  north    of    Puraugu,  the  Kio  Bruvo  del 
Nnrti*  tnrrc-   ir*  wnv  o>r    upwVdl    Of  ftft*  miles   thtouyli    |  \  nlcanie 

Iriniu.  ami  in  the  must  north-western  portion  of  V  H   M>  DC    |  pTOptr), 
uit  *till  on  the  eastern  side  of  tbi  Sierra  N'evadn,  volcanic  district* 
are  frequently  met  with. 

Til*  r*g>on*  north  of  Durnngo  having  been  ran-U,  if    '-.•-v, 
by  Knropeans,  the)  information  OODOOrning  them  mihl  neeei>a'ily  bi 

excee<lini:l\  meagre. 


W      rtoaumroi  of  thk  geologic  u  mm  irnr.      [Jan 

4.   On  tk*  Dittortry  of  a  n*frtyp*rfrrt  S&eUfatr  of  tl+  Mastodon 

UXH  miuncfl  near  Ami  tn  Pixdmont.     By  Professor  E<  0 

SlSMONPA. 

.*ct  of  a  leiicr  to  Sir  R.  I.  Morchiion,  V.P.G-S-] 

"In  the  excavation*  made  l>\  nuting  the  rnilroiui  from  Turin  to 
Genoa,  a  skeleton  almost  entire  of  the  Mattodo*  amruttidtn*  ha* 
been  discovered,  about  six  leagues  from  Turin,  und  nut  tar  from  Asti. 
Unfortunately,  the  remniui  hnvinu;  htvn  deposited  maMOrt  of  plafttic 

clay  and  covered  hv  porous  sand,  hod  been  for  so  miin  ajres  exposed 
to  the  influence  of  water  which  lodged  upon  the  clay,  that  some  of 
tlir  bOBM  nqoSn  OOOadCHbk  restoration.  Uul  notwithstanding;  this 
defect,  the  Royal  Museum  of  Turin  may  perhaps  »"«  Bitter  lUdf, 
that  it  powaaea  the  most  perfect  skeleton  of  the  Mastodon  as  yet 
ft. innl  in  Europe.  The  formation  in  uhich  it  was  interred  is  of  freih- 
wnter  chararter,  and  contain*  n  llrluc  and  a  Ctausitia  belonging  to  the 
great  ancient  alluvial  (drift)  formation  of  Italy.  I  aui  now  prapl 
h  ii.  -rriptiou  of  thcac  valuable  remains,  the  different  part*  of  which 

are  not  yet  suuiciently  cleaned  and  detached  from  the  matrix  to  en- 
able in  to  t)  11  you  precisely  ail  we  possess.  I  can,  however,  inform 
vim  that  the  following  hour*  BBhC     A  irrcat  part  of  the  upper  jaw 

with  the  molars  a  complete  lower  jaw,  Mian]  frafpneuta  of  the  skull, 
one  entire  tusk,  two  metres  and  a  half  long,  and  the  larjrer  jiortion 
of  the  otj  ,  Borne  cervical  vertebra?,  aud  most  of  the  dorsal, 

almost  all  the  rib*,  though  much  broken,  a  scapula,  the  two  humeri, 
one  fibula,  (lie  two  femora,  tha  libin-   um  ial  fragment* 

of  the  feet,  and  a  part  of  the  pelvis,"  &c.  I 

In  addition  to  this.  Professor  Angelo  Sismonda,  the  well-known 
geologist  unci  brother  of  the  paisontoragilt,  write*  to  Sir  K.  Murcln- 
son,  that  in  misting  at  tha  «  too  of  this  fine  relic  In*  noil  than 

ever  convinced  himself  that  the  Subnpeunine  or  pliocene  marine  forma- 
tion of  Italy  was  very  generally  succeeded  by  Huch  a  freshwater  de- 
posit, Vis.  in  TiiM'iuiy,  the  Vale  of  the  Arno,  Piedmont,  &c. 


January  23,  ISAO. 

J.  ().  Ii.  Matthews,  Keo.p  F.  C.  S.  Kouer,  Esq.,  and  S.  Ocgg, 

Jun.,  Esq,,  vrrn     LtoM  Fellow*. 

The  following  communication  was  read: — 

On  the  Structure  of  the  Strata  between  the  London  Clay 
D  thk  Chalk  in  the  London  and  Hampshire  Tertiary 
8YSTr.Mtf.     By  Josei'h  Pkbstwich,  Jim ,j  P.Q.8. 

Paftf  I. 
Wr.  are  indebted,  narry  in  tha  hiiton  of  irxrolofly,  to  l*r.  BuckUnd, 
Phillips  and  Unmheare,  Parkinson,  waffeortao,  Wflbattr,  and  others 
for  many  valuable  illustrations  and  ilrM-nptinn*  of  sejwirnte  and  de- 
tacheil  sections,  as  well  as  for  some  more  general  details  of  portions, 


<*■ 


!8M).j      pmsVfWKM  on  nu:  tOWBB  tkrtiuv  sthata. 

of  the  London  tertiary  district*.  Further  description*,  in  which  I 
must  necessarily  50  over  acain  part  of  the  fame  ground,  iiuy  ap- 
pear in  some  measure  superfluous  \  but  although  the  itlatfrc  position 
which  the  whole  of  the  series  of  bed*  k»o»  n  ;i  -  ill.  ;..'..< /.'■■  .  /. -.•  for- 
matto*   bttri    I"  tlif  f.»/ti/on  clf/y  nnd   the  chalk,  luu  long  bwn  well 

established,  ami  is  sufficiently  apparent  in  seteral  section?*,  the  c\. 
grouping  and  subdivisions  of  these  Iowa  BocffM  iepodU  in  6 

re  range,  by  which  alone  the  precise  co-relations  of  the  strata 
can  In*  determined,  ban-  not  yet  I  tliink  been  clearly  shown. 

These  beds  hlff  b  fkot  been  viewed  as  one  dqm-it  irregularly  in- 
terstratified.  ami  tin*  sections  at  Heme  Bay,  L'pnor,  Lewiafism, 
Wool  a  ieh,  ami  K  ending  have  been  eo-relnted  "iH  MMc,"  but  not  tn 
detail.  It  has  of  lute  even  been  considered  doubtful  whether  tlie 
larger  orifrinal  divisions  into  Eondfli  ctttf  and  Ptastir  eZn  eonld  be 
maintained  j  whether  the  latter  were  not  merely  the  *ubr>rdinnte  beds 
of  the  former  formation. 

Tln-  object  therefore  of  this  paper  is  both  to  describe  several  new 
Motions,  and  also  to  aliow,  that  the  variable  -» n.  -  ni  deposits  form- 
ing the  lower  tertiaries  can  be  divided  into  distinct  mid  separate,  w .( 
not  altogi'ili.-r  ndqwadtal  subdividing  Moh  marked  b]  different 
DOBdWoms,  111  ■licatui-:  niicicut  hvdro^raplrienl  ami  paUMDCdOgHnl 
change*  of  some  important-!-. 

The  main  body  of  the  London  clay  presents  throughout  it*  whole 
range  a  uniformity  of  mineral  structure  so  well  marked  and  distinct, 
that  either  by  this  character  alone,  or  abfl  by  Hi  omnia  remains, 

when  prctCIlt*  it  can  almost  always  be  rriulilv  recognised.  Uut  the 
ca«e  i»  fur  otherwise  with  tin*  more  vnried  deposits  which  iuti>r\i  in- 
between  the  London  clay  nnd  the  chalk.  This  aeries  i-  m>(  Inr^e,  \ei  it 
exhibits  indifferent  place?  variations  in  it*. structure  and  m  n*  fauna, 
which  render  the  determination  of  the  CCUOt  parallelism  between  di- 
stant MoriOPI  '1'lhrult.      Thus  below  the  London  clay  in  the  Isle  of 

\Vi>lut  wc  find  almost  exclusively  beds  of  compact  mottled  clays 
without  organic  remains.  In  the  neighbourhood  of  Newbury  nnd 
Reading  are  niottb'd  chivs,  inter.-tratificil  with  beds  of  sand,  and  pe- 
ncrallv  undrrluid  l>v  a  bed  abounding  with  the  Oatrea  Helloim  < 
At  Woolwich,  Charlton,  and  Hrnmley  the  chalk  is  overlaid  hv  nolo*. 
ssVAmn  sands,  succeeded  by  a  mixed  series  of  clays  nnd  sands  with 
Hint  pebble*,  and  containing  numerous  organic  remains  of  freshwater 
and  estuary  urij;iii ;  whOst  at  Heme  Bay  and  in  the  Isle  of  Thnuet 
there  exist*  a  thicker  nnd  more  important  series  of  Bands,  sometimes 
in  nnrt  very  argillaceous,  at  other  tunes  much  mixed  with  green  sand, 
and  many  of  the  bed*  of  which  abound  with  marine  fossils. — the 
Mtile  beds  of  Woolwich,  and  the  mottled  ekjl  of  the  Western 

district.!,  having  in  these  place*  com  pled  I\  l11npp0T<d 

Amongst  the  first  question.*  therefore  which  arise,  arc. — with  which 
portion  i.t  the  1  oolwich  series  nre  the  mottled  clays  of  the  Reading 

•   9**   the   sarlfl    vnlumr*   «f  the    Tnm,   finnl.    Bat  from    IH11    to   IW5,  and 

Phillip*  unit  Coaybean*!  <  tologj  of  Bogtad.    The  separate  rtftraDOM  «rr  1 

in  (he  course  of  [ha  paper,  wherever  the  tectum*  hare  br.ini  iIvm-i itieil. 

t  See  Section  of  Alum  Hay  and  White  ClhT  Bay,  in  the  2ml  t  ultima  of  the 
Quart,  Jour.  Gcol.  Soc.  pi.  9,  itrata  1  and  2- 
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series  the  equivalent,  and  to  which  precise  portion  of  tin-  former  U 

tbf'  !  '  MfeMtfttM  bed  of  the  ll  rrtd  *  what  po : 

he  Isle  i ■:  rata  represents  the  faswlinToii*  congsoanq 

'!*•  MSkhbOVbOod  of  Itroinlrv,  *ml   ths>  ttlSSP  I ■ --beds  of 

Hlnekhemu  and  Aldington  I  snd  of  what  portion*  of  the  Heme  Bej 
section  are  sit  tlte  above-mentioned  -  vidua  My  and  Jointly  to 

\fc  considered  the  IBIUUBfUCBtlTtti    if  irywitfttd  at  all  .'     The  rela- 
tor position  of  llic  North**  "Qttrt*  '  bad,  and  «>(  the  Kyeon  bed 

with  it*  rnrmiu*  of  the    Monker,   111   referenrc  to  iIump  atKirr  men- 
tioned, is  aUo  to  ho  il<t«  i  uilH  -I 

1  am  aware  that  the  varies  of  DIQttled  elays  at  Reading  with  their 
«  ■■  m  »f  marine  shells,  hsj  been  referred  a*  a  whole  to  the 

aerieaof  ouida.  rlnyt,  and  pebbles  at  Woolwich  and  Clmrlt'iii.  the  ma- 
rine ujmxv  bed  ■>'  the  former  pi.  viewed  as  the  representative 

Ofdbfl  tliuialile  SJld  cat  nary  bed- of  the  two  hitter,  the-  thin  but 

form  stratum  of  impure  green  Mod  with  large  fl  neb  in  both  lo- 

calities immediately  OTCrfic  k,  at  Reading  with,  and  at  Wool- 

wich without,  the  On/me  0  r,  being  considered  »vnchronoo*. 

It  is  true,  that  tin-  mtk ■■»  in  each  of  tlu-v    localities  hear  on  a  broad 

srslc  theme  rci:iM-. ■■  position  to  the  chalk  end  the  London dejj 

hot,  rhiH  :i'li:iir(ril,  it  irrnauoi  tO  bo  ascertained  whether  the  whole  of 
theae  *erie*  belong  to  one  and  the  umi*  group.  OCCUpl  iflSJ  B  an  irre- 
gular nina  this  space  in  geological  time,  and  varying  m  it*  thick- 
,  in  it;  ii.n  iral  character,  and  in  its  organism*,  without  deter- 
unliable  order;  or  whcthei  then;  are  nut  ma,  each  tnoeabie 

orcr  certain  areas,  snd  exhibiting  essential  am  PBOtnxa\ 

but  yii  Envoxfeblj  holding  the  Mime  relative  position  one  to  uother, 
ami  vhicb  rai|  lend  to  tin-  estebJ  oted  order 

and  definite  sequence  in  the  oluenomctia.     In  this  ins]  BUY,  we  must 

take  into  consideration  the   physical  condition  of  tin-   SUHOSSJ  j'  that 

early  F.ur-'nr  pcrtoil.  mid  ascertain  how  n\r  El  b  probable  that,  ns  ■ 
tin-  more  recent  Loudon  elnv,  win.  li  Kprcadl  unit'o:  ■  lie  whole 

area,  the  BOWnl  and  distant  beds  in  tfaifl  low  senea  orifjinatcd  in 

one  sra,  and  were  therefore  likely  !■■  6X0  I  '1  -  CI  CO  BXtCMfO  areas. 
The   determination  of  thin    point    in  of  rOittrtal    importance    to    the 

question  of  exact  ■  el  (he  *tratn. 

In  the  Isle  of  Wight  and  in  the  tertiary  district  westward  of  Lou- 
don, the  London  buj  nonglate  of  tenoeiOQS  brown  end  Mirishygrsj 

dej  i  witl  leyi  n  of  Hrpraria,  u  itullj  tnoet  ebendei  I  in  the  browner 

.ii.  and  with  small  round  black  flint  pebble*  occasion.  red 

through  some  of  the  darker  and  more  saudi  portions  of  the  clay.  Im- 
mediately at  Ltfl  haw  the  London  clny  commonly  contains  a  greater 
m  beesa  sdmixtare  of  §  ocn  and  yeJlow  sandsj  KeneaHi  mixed  with 
rounded  flint  pebble*,  and  not  BnuvaiMtttH  cemented  hv  carbonate 
of  lime  into  sciai-cone  tabular  masses.     These  mixed  h 

bow  .   I  few   fret   in    (hiekne  ■.    and   ptte  upwards 

rapldlj  into  the  great,  was*  of  the  London  clay,  to  whirli  the\  ap]*ar 

to  be  nibordinnt",  being  elenrlv  and  sharply  *cparnhlc  from  tf»c  > 
mihI    mottled   day*   both   in   mineral  and   I  I   ehamctM 

Sedions  J  to  b.)  To  tin-  eastward  of  London,  a*  at  New  Cross* 
L'pnor.  and   il<  m    Bejj  of  the  London  els)  a  apparently 
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equally  distinct,  exhibiting  *  atlOOg  niaaajve  claj,  repoainfl  abruptly 
and  VtthOQl   pasangr  on  n  thick   *  How   ud  ttun^Milouml 

wind*,  with  EUDj  subordinate  beds  of  pebbles,  tod  a  few  laminated 
clays,  ntu!  rotiUiiKu^  a  varied  and  irregular  lamia.  Tins  Aeries 
bcenis  as  independent  of  tin  London  clay  am  do  the  sands  and  mot- 
tled day*  to  (lie  westward  of  London  :  but  it  is  a  question  whether 
the  (Inn  basement  conglomerate  bed,  which  in  tbc  latter  rfirtrict  merge* 
into  tbe  London  clay,  and  boa  a  character  so  entirely  distinct  from 
that  of  ubi  mull  rh  que  IkiU,  does  not,  am  it  treads  eastward,  amine  a 
lithologieal  »trtu'Mir»'  more  entirely  different  from  that  of  the  Lomli-n 
clay  and  not  jinking  Into  it,  hut,  on  the  contrary,  a«.-uniIiiTing  BO 
closely  to  the  underlying  sandy  series,  that  in  general  appeaniii'v 
it  Memi  an  upper  and  subordinate  member  thereof.  (Set*  Sections 
10  &  I  I.)  1  believe,  however,  thin  lied  t.«  be  pari  rather  of  the  Lon- 
don cloy  than  of  the  so-railed  plant  ic  rta\jn  with  winch  it  bg|  bflCO 
grouped.  Dm  although  belonging  to  the  former  rother  than  to  tin- 
latter,  yet  it  fbnill  i"  •  imc  of  it*  character*  a  stratum  separable  Inmi 
both.  I  purpose  thrrefore  to  describe  (bin  bed  ("c  "  of  the- Sect  iol 
before   proceeding   to    an   examination    of  tbe    underlying   deposits. 

This  will  follow  in  natural  order  the  HOOT]  description  I  hnve  ncforc 
HVBl  of  the  Loudon  flay  ;  and  as  this  will  rf itself  constitute  a  xnb- 

H -i ■:  ..I   -imii ■■  .At.ul.  which  it  ii  important  I ir  iiiirniiicul   to  nUIBfUl 

■u  detail,  I  will  subdivide  the  general  question  under  different  heads, 

and  begin  with  this  first  division  of  it. 

1st  I>i\i«ion.    On  the  linsf/nmt  <W  of  the  London  t  hn,{"c"). 

In  the  fine  section  of  Alum  Buy  there  may  lie  seen,  at  a  distance  rf 

about  uiiK-tv-four  feet  from  tbe  chalk,  a  thin  mid  insignificant  lay  r. 
not  a  foot  thick,  of  rather  large  (ngg  fflTad),  rounded,  I  dock  flint  peb- 
bles imbedded  in  a  scuntv  yellow  sand  aud  brown  clay,  and  separating 
thr  important  mass  of  the  London  rlav  on  the  one  side  from  that  of 
(he  mottled  clays  on  (lie  other,  and  to  tut*  former  of  which  it  forms  thf 
bate*.  ThiM  pebble-band  contain*  a  few  organic  remains,  of  which 
the  mod  common  are  the  teeth  of  a  species  of  CflUM  ;  the  Ditntpa 
plana  also  occurs  aud  traces  nf  several  <pecics  of  shells.  It  reposes 
upon  a  somewhat  uneven  and  woru  surface  of  the Irlying  stratum. 

Small  ami  unimportant,  however,  aa  this  bed  here  is,  it  is  nevertheless 
remarkable  for  the  extent  of  its  range,  the  uniformity  of  its  litholo- 
gieal character*,  and  the  permanence  of  its  organic  remains, — con- 
ditions of  the  more  value  from  its  position  between  the  two  main  mem- 
ber* of  the    BoGCDC  series.       It  forms  an  excellent  basediur,  and  ita 

characters  an*  so  well  marked,  thai  it  OU  be  traced  without  mm-h 
difficulty  from  tbe  Isle  of  Might  to  Woodbridgc  in  Suffolk,  a  di- 
stance in  a  straight  line  of  above  160  miles  from  S.W.  to  N.E. 

In  a  former  paper,  when  diBcus&ing  the  connection  of  the  London 

•  Sc«  Section  of  Alum  Bay,  Quart.  Journ.  Geol.  Soc.  vol,  ii.  pi.  9.  fig.  1.  I  have 
aince  applied  the  term  "  London  Clay"  to  the  division  Hum.-  eallcd  "  Bog  nor 
lied*,"  Ami  ha»e  uUndone.l  il  tor  the  strata  Inghcf  m  tbc  series  (*#«  Quart.  Journ. 
Geol.  Soc.  vol.  iii.  p.  366). 
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rim  ..('  HiiMiji.liJri-  will]  thai  of  tin-   1 ,01  nlnn  district,  I  had  nrcation 

to  allude  frequently  t-j  tins  bai  t  Wagjhfl  and 

in  the  wwtcni  ]>nrt  oftb  Loodon  district.    En 

of  the  central  nml  eantcm  urea  nf  tin*  iAitiilon  lertaarii 

nut    ill.  11  COmc  ondcf   notice,  I  |>urpo#e  giving  a  few  of  the   leading 

■Natal  I  Ihfln  Blinded   10  b  more  detail   thHii   I  could   in  a  p*p*r 

iridd  ••mhracol  ft  wider  mojeet,  md  towtt 
Koonduy. 

1  uill  lake  aeparntrlv  the  factions  anri  lists  of  the  organic  rem  aim 

b  looaUti .  MM 
To  resume  in  the  I  At  with  tin-  mtrrvMiiig  acctionaflhi 

bed  at  While  Cliff  1W.  (Sec  6g.  I.) 

Fig.  l.—.v.  .,,  ,  lt/up*vt  ofJI'httc  Vtif  Bay. 


*.  Laaaaa  *Ut  i  a*tk  h***»  u«i  »**y  rU. . 

ftMndtntbatUM  a  ■fatal  au  inn  mm     fcai 


.   Tihnlv   wptana,    wtta   itaammt 
•J.   >I.t..l.Urw.jgr~tt~-.|,  IiW.  • 

lr*»i.  ctcwh 

uM,    Mil   ftM-)ng   «1m»|h.. 


J.  U.xti«4r^7»-iWik  ff«1   iijipof  j«rt  ./ 


The  occurrence  of  pebbles  of  the  undertone  mottled  reii 
tne  lower  jwrt  of  the  Ixtwiiunt  of  the  London  Cttj  "«"  is  a  fact 

to  he  parlacnlarrv  noticed. 

Tlir  organic  remains  found  in  thia  hrd  arr  aa  iindnr  :— 


Ovlrta,  a  Ur«  tin  tic  term  innl  »podr«. 
rpctuuciilui  hrerirofttris,  S»w. 
Pvnila  iricofttafa,  /**•*. 
RorteUaria  8  )fmt. 

Teeth  of  Umact. 


CaMiam  PItiiqvtaaHicaacv  Av> 
Corhaaa.i  nnrU  itnateU  anceiea. 
Crthcrea  obhqua.  DnA. 
Ditnip*  plana,  JW.  M, 
NUaVa  ictfi'i  ja*. 

Trace*  of  carbonlied  rcgctabln  and 
wool 

Pawing  over  ba  tl  D  ptti  of  the  Hain|'*hirt  tertiarr  iU. 

strict,  the  only  good  section  of  this  hod  thai  I  am  acquainted 
wm  exposed  in  a  cutting  on  the  Railway  at  Clarendon  Hill,  .In 

B.8.E.  uf  Salisbury.    (See  fig.  2.) 

•  Tot  an  "inline  man  of  the  tertiary  strata,  kc  Quart.  Journ  Ceol  See.  rot  in1. 
v\.  u.. 

t  t  haw  omitted  the  name  of  the  sacdea,  aa  1  feet  in  doubt  ai  to  which  rf 
AfaWt  ioeetf*  t.>  rtftf  it.     Ii  penliafetr  »  laW  U  e*f*n*.  or  there  m.v 
than  soa  apaoaa.    In*  mm*  apacia*  aeaowfaay  tats  bod  tkrvughoui  rt»  < 

l  UK.'. 
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Pig.  8*.      ftglMW  *f  CterrtohM  BUI. 

s 


I*.  Uchrcoui  flint 


A.   lonrlon  flay  ■  'lark  liluul.  jrmr  until  clay*  Willi  MM 
rum  I'unojta*,  Utter*,  ml  ^'iiftr 

«-.    Iatkc  tabular  muMt ;  cimip'.-i.i      MM  "'   AMM 
a  purr  bj«yiioii«I.  arnl  other*  ••!  arair**  UCfclUHU 
■an'],  villi  a  rulramnu   rciucnt.      A  fe-»    t 
•mall  rminil  flint  jirhMc*  arc  Mattered  UtfOUffa 
thi-»c  ItU-caj 

MicrnaunK  thin  bwla  u1  mnA  and  thick    be-1 
mottled  riaj  ;  chiefly  mi. 

The  chalk  outcrops  lower  down  the  hill  at  a  oVpth  iippurciitk  of 
nhont  fortv  to  firtv  {feet  hnionth  "V  " 

Organic  rtnata  qfttratmm  rt*V'  »rr  Claretufon  BilL 

.  mitii  -  nabifmuDi  Ims*,). 

,  n.  »p„  Ufifr  iikI  globcae. 

CancclUria  hr.viuictihi,  Dr*h. 
Canllum  niton*,  Aw. 

,  n.  up,  a. 

CorbuU  [OQglfOatrfl,  /JeaA. 
BM  oWiqua,  ZWA. 

otalia,  TDJ.  ?,  Sow. 

Irsigrta,  var.  a  ',  Ltmk, 

Dilrupa  plana,  &W,  *p. 
Funis  tubcrusus,  Sour. 

,  n.  9p.»  w»ih  ploin  oosue. 

,  n.  sp.,  large  and  imooth. 


Natica  glaiinimnlrs,  Sttv. 

Hsnlom.-M.is.  Pit*. 

Nucnla,  i  imtll  specie*. 

Oiirco,  large  umli  u-nn I  - 1 •-- > 

POOtBDCtlOl  hrc'irosinv  .W- 

Pluutatdiaiiiif,  Sbtt 

r'ynila  trfcotta!*,  jflcrA. 
I'lcumtotna  comma.  Sow, 
RniMlaris  Sowerliyi ,  iArnr. 
Trllina. 

Tumtell.' 

Tfi  ill    mI    I.  in  n.. 

Carbonized  piece*  uf  wood. 


The  fossils  are  extremely  abundant,  and  occur  iu  Urge  block*  of 
clay  and  green  miimI  with  a  calcareous  cement.     The  most  cnminnn 
specie*  lit  the  tHt.ru pa  ptaivi,  Xafira  fftaurmoiftat  ami  A.  Horito- 
wimaw,  Cythtrta  MtfUO,  P<  rtuixcuhts  bretirostrts,  ROiUtttrit  S00 
croyi,  anil  I'tjrutn  iricitstata. 

Ii  I-  del  I iv  .mh  ntioii  to  truce  this  bed  any  further  in  Hiimpfthire: 
I  inny  however  observe,  that  1  there  know  of  no  other  good  Notion 
of  it.  I  have  seen  it,  hut  not  well  exhibited,  at  Padncll,  in  Btre 
Korejrt,  and  nl.so  on  the  railway  near  Fareham. 

Croaauig  the  E&ttfTvaiu  <-hnlk  <listrict  to  the  mast  westerly  c\- 
tension  Off  the  Londou  tertmne«,  the  first  point,  where  we  meet  * 
aome  uncertain  indications,  without  sections,  of  the  basement  In  ii  ni 
the.  Loudon  clay,  is,  capping  the  summit  of  Bagahot  11  ill  betw 
Great  Bedwin  HM  Ilungerforil.    It  is  better  ucpottd  between  Iluiigtr- 
ford  nnd  NVwbiiry.  nenr  the  summit  of  Pebble  Hill,  one   itii<-  IflStll 

of  Kintbury.  (See  6g.  3.) 

•  TliU  ami  1ho  following  «ction»  (ftya.  2  to  20)  ar»  all  drawn  upon  the  tamo 

scale;   tix.  |  inch  represents  i  thickness  of  20  feci      B*0tl00  t't^.  1  i»  an  nEOMl 

to  the  ruin.     It  im  the  fig-  |MB  >»  the  Journal  of  the  Society,  vol.  ni.  p.  362.  mnt 

it  npon  a  ninrh  tanaf  aaali 

v  2 
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Pi?    3.— Station  at  Pct>i,U  Wll. 

j      <Hhn*m  putt,  wiM  fhit-Ay  o*  wd  BM  ptAMf, 

■da*  rtaTj  hlarfcfcfa  mhr  dnt  pi  ih»  4tf-w— f* 
i-r—n    t\my:    rw»d   Am   wbhtn  »i-J  wj   fruM*  »WUi 

bmw  Mnri,  full  W  PMnd  Atai  pcttln  1  i 


j    MAW  ffclQl   mMJl  m>  A-< 

tun*        Tl.~  '—I  r--«|— *rl?    |MtM< 


I DiaJ i  A 


(«*-«     Ull.    M|      .MM!      MtfllMlMW 


,- V    M  •.«]<•!  .Uy«  fhmlv  .7  »  Ujhl  fwwul  .*r!f*ir  ■ 

ww«uljr  bad  «f  wid.   bstaa  wtk.rh  -wwd  *th«  i 
UJ»  of  motUfil  «Un- 


Tlir  rhalk  rrr^«  out  abwt  <to  t*H  b»tow  ••«■.•" 

Stratum  "c"  here  contain*  iw>  organic  rrmiiins  evvpr  (bj  teeth 
of  tin'  same  species  of  Lammt  which  occur  at  Clarendon  Hill,  and 
which   »r  shall   find  to  accompany  thia  bed  very  constantly  m 
l-ondon  district.     This  point  forms  the  Apex  of  a  long  And  run 
triangular  Area,  occupier!  by  the  tertiary  eocene  rtrnta.  And  xtrct-cbing 
eastward  to  the  German  Ocean.     The'southern  side  of  this  triangle 

extend*  Eton  IVhltlc  Hill  to  the*  cliff  near  the  Itn.ulvcn  in  Kent,  a 
distance  of  about  100  mile*,  mid  the  northern  Mt  (mm  Pebble  Hill 
to  Woodbridge  in  Suffolk,  nearly  1-10  mile*.  Owing  to  tin  thickness 
of  the  London  clay  in  the  tract  between  those  two  linos  it  is  only 
by  well-sections  that  we  can  Irani  anything  of  ibj  baxenieiii  bed.  If 
however  we  follow  the  outcrop  of  ih«  badlj  v..-  aImII  lad  thk  Htratuni 
coming  to  the  surface  with  much  regularity  along  thfl  «nuthem  wlge 
of  the  tertiary  area,  whilst  along  its  northern  edge  it  forms  ft  more 
broken  Mid  irregular  lint*.  Tins;m>e*  from  1  lie  tertiary  dcpon  I 
od  the  south  fton  [nkpon  to  Croydon,  IflUd  np  at  a  considerable 
Angle  again* t  the  ridge  of  chalk  full.*,  which  throw*  them  nut  *nd- 
denly  and  shandy,  whereas  towards  the  north  they  rise  gradually, 
and  form  with  tfie  chalk  a  tolerably  regular!)  bcHneu  plane  from  I 
outcrop  from  below  I  he  Loudon  ilav  tu  I  lu-  nl-r  .1  ilie  chalk  escarp- 
nient,    disappearing    only   gradually    according    n*    the   chalk  nttoina 

a  higher  level,  and  adapting  themselves  to  all  the  inrcgularitic*  and 

iott   of  the  surface. 

On  (his  latter  side,  therefore,  the  tertiary  strata  often  form  lull* 
overlooking  the  chalk  district,  whdst  on  the  south  aide  the  chalk 
hills  almost  constantly  command  fine  and  extensive  views  over  the 
t.iimrv  area. 

In  following  the  basement  hed  of  the  London  clay  eastward  from 

Pebble  Hill,  it  will  b<  DODTanUnJ  to  take  these  two  aide*  of  tW 
triftnjrli  AapaTfttonr.  It  happens  that  many  of  thi  bedl  btUvm  the 
clinlk  and  the  Loudon  clay  arc  of  considerable  economical  value  f«ii 
their  aands,  anil  tile  and  pottery  clays,  and  thev  are  consctpn 
■Offctd  to  a  great  BoUeut.  A  /.one  of  brick  mid  lilt*  fields  tu  fact 
marks  their  outcrop  from  Marlborough  to  Kwcll  on  r  1 1  *  -  nn  ,i,k  -,  mi 
to  Woodbridge  OH  tin-  other  Wt  lit  fall  tuT.iir.lu-d  with  a  scries 
of  section*,  such  us  we  obtain  m  no  other  part  of  the  English  ter- 
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linrtcs.      They  enable  us  to  trace  the  sands  and  mottled  elay"  with- 

mit  n;  i.  b  difficulty  over  a  large  district  ;  but  aJthouidi  these  lower 
tertiary  beds  are  »o  frequetiUjr  worked*  ind  Ihdr  relation  to  thf 
clixlk  ini(li*rlyirit»  them  i«  ot'tm  shown,  the  BHtiflOl  HMWfhdMI 
rareK  <  \lulm  the  OTcrljing  lower  beds  of  die  London  clav. 

\t  the  base  of  the  rhfllk   hills  hefwern    fakpen    and    lt»*in;r*tokt' 
there   are  a  considerable  number  of  MOtJOMj   more  or  |ftj|  pvftoti 
of  these  lower  tertian  beds.     One  of  the  best  and  most  flhlBM 
i-  hi  u  hrirk-ticld  lit  ttrtltngwrefl,  tWO  miles  westward  of  Kingsclere. 
(Set- rig.  I.) 

Fig.  4.— Section  at  ItchingtwclL 


4.  bastion  clay  upper  p"t  bluub  jn-ny  pnulnp:  down  Inro  hrown  :  mm\\  at  luur  |  ■  trm  ca!r»- 
renui  eunrrcttona.  ind  a  few  fuulla.  t.TUc  loiter  part  of  ihU  linl  •Iiould  prrtiap*  bo  In- 
rludM  in  "#.") 

c.  fcmifluuuii  untl   and  iron  •andMoiif.  mUvd  with  yrwn  «*nd,  mid  full  of  round  dint  |xbU««, 

nnmg  in  u*«  from  1  to  I  ■  mrhM  in  dLarurtrri  no  foaail*  rtorpt  ft  f>»  W*tb  of  Lnmn*. 

d.  WolUod  (In  uid  *ajh1». 

TV  chalk  oulrmpt  at  a  dutanrr  of  about  10  fee*  from  "  #.'* 

Organic  remains  of  stratum  "r,"  a/  Itehingttcell. 

Cancellaria  brviuicula,  Ztaa.  Nucula. 

M  r>j  obUqoaj  fir*h.  Paoopaai  intermedia,  Sow. 

Ditmpa  plana,  Sow.  ap.  Pectuuculiu  >Mrnu»tcadicn«s,  Sow. 
Oil  re  a,  targe  apccic*. 

These  fb*afk  occur  At  the  base  of  **£,"  ju«t  nboTc  "r." 

A  MCdofl  i«'  Chinham,  MM  mile  andn  half  north-cnst  of  Baaing - 
atnkr,  QD  the  line  of  railway  from  thnt  town  to  [trading,  showed  the 
ba-emenl  conglomemU  bed  parsing  gradually  upwards  Into  the  mass 
of  the  London  clay.  The  organic  remains  were  numerous,  but  in  a 
rery  friable  state.   (Sec  fig.  5.) 

.  5. — Stctioa  at  Chinham, 

London  elai  ;  ibm-beddd!  1  ir-  *  «  n  'In  »  ilh- 
out  I(mmi)(   UAwinR  rlowiiHiirili  Intn  dirty 

>i-lli.iw  Mitifa  «>Ui»c«ji)a  of  brown  easy, 
jud  llicn  into  a  a*ndr  Itcbt-rotoum)  rlay 
"  e,"  with  acfimof  jirrrn  •■nd  mid  m  few 
round  And  pcbblea  occiuionnllj  Omental 
Hit*  ho  all  flat  maa*r*  by  c&rbmmlc  of 

1,1.     moaa  <:    .-,-■■  ui.u  BiaOa i  iticiu 

'•liiiivi.lanl    tn  the  actum  am)  BttctMa  ol 
pr*n«nd,  bid  »rry  MaMaaoannanlly 
m  tbr  aula  of  nala.     A%enR«  Ihk'hucw 
of  "e  "  3  feet 
«f.  Moltlcl  rc<l  mid  brown  day*  ;  upper  nutate  abitbtly  mic\ro  aa>)  worn. 

The  junction  »»lh  the  elmlk,  WBIOO  Crop  out  iuiiiirilintvl>  on  the 
..).).(.. iu>  Q&laoftha    BnaJl  valley   formed    in  these  lower    lands,  ir.    DtM 

Organic  remains  nf  Ml rat  urn  "f,"  at  Chinham. 

Casuflaria  atriala,  Sow,  Ku.ns.  vmall  »])coir». 

i  ftnttan  nnmilnatllllllll.  s"  Modiola elegana,  Suv. 

"a  otalli,  vol-.  Mataca  BlanaaoSdm,  .«ov. 

tntrapa  plana,  Sow.  »p.  —  Elintoakwb]  /vw. 


nuMnmnmoi  or  the  obolooh  &t  km  im*.     [Jan.  23, 


OfttrcA.  nntll  tpcdf«.  RmUlUru 

boqIq    PfomiK  .-I, in. i»,  Sov.  Tecih  uf  Ltmnv. 

I'rruU  Ccicotiata,  Deah. 

I  I      '-ethubcd  amy  be  traced  by  Old  K;i.".ng.  Odilmm,  Fnrnhnm*. 

to  Guildford,  where  nn  intmttilUj  leetioa  of  it  wm  exposed  on  the 

liiiL-  of  railroad  a  few  hundred  tect  north  of  the  present  station. 

Pig.  6\— Strcium  at  GuilJ/orti. 


f  Urn**  I*on.l*«  #U»  «<(lk»ui  ft- 

■win*    4ovmni\l*    mi.. 
t*Ut~Ufc  md,  m4  U.*»  tela 

»l»i     u>]    k*— ■»    ••■•J-     full  of 

d  ftnlpthbta  bgl  ■iifcnut 

I.  rSOovmMi  fUrtolJoratvlU, 
l**f<*-i   anil  U.  b«f'""«M     '> ■ 

ii!«»1  *•"■* 

i  >un  *ii.t 

The  junction  with  tin-  chalk  i-  not  exposed.  The  outcrop  of  thU 
latter  is  however  seen  a  few  yards  ucartr  Guildford.  This  scctioo  is 
of  much  interest  from  the  eiremnslmR-e  of  n  thin  hm-r  (I  of  tf)  of 
tlic  tltuialilr  h}ii>IIm  of  the  \VnriU<irh  Knl-  orciirriiig  mi  I 
mottled  din  ami  under  stratum  "e."  This  is  the  moH  west 
point  at  which  these  shells  have,  I  believe,  been  yet  obacrrcd.  They 
BOittot  oi  -pecics  of  (ijrrmi,  Crnfh\\tm,  ami  Oatrta.    Tlu-  lnu- 

pnrutiutt  Ix-tumi  ln.1-  "r"  .in.l  wrfM  i*  w/n«d  mid  irregulnr. 
faff  by  I-catlurhi-iHl.  EpAOm,  nd  Rwtl  to  Croydon,  no  good 
section  of  this  bed  is  exhibited  ;  indications  of  it  ■><  here  and 

there.    It  then  trends  suddenly  to  tin?  north,  but  still  it  is  not  exposed 
until  w<-  n-m-li  liewiahiMj  where,  in  OM  of  the  |»i"  ueai  ili' 
of  !.<vmi-|nt    Mill,    thi-    London   elav.    with    n  thin    hiiwmrnt  cotigln- 

mernte  bed,  mnv  be  seen  overU hit  abed  of  light-coloured  sand, 
fig:/-.) 

Fi$.  7. — Srrfton  at  L<hihi-jh:  Hill. 
■rwn  <U<  niwd  will)  rtwt  p 


A.   Utmtnn  rli);    lanmalffd  Ym«Tt  rU)  with  •#)«*. u  «e. 

csuiumlli .    No  urnnruf  mxuiiu  yit  I 


c  Round  (lint  i<ltl>lr«  in  brova  etoy,  ud  in  i>U<*a  i 


=s  rf.  U#hi  trllnw  ■mi)  «uifc»n  untb     •  to  10  ff«t  npMtd. 


The   pita  lowW  down  the  hill  *how  in  disconnected  KCtKNU   the 

•  Tun  ......  to  B  fell  t"w'i  I  haw  reread}  bund  O  «  »>n>ok  aaove 

I    iVCl  Old  Park  Farm,  dcu.h,  I  I  lockl  vita  iwmcroui  lorn!  Uucmeat 
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series  of  the  Woolwich  iluviatilc  beds,  and  the  underlying  niuub  rc- 
l>ounp  upon  the  chalk*. 

i  matter  Hill.  -ii.tlHin  "•""  i-  r  v>  i »  lii-l  ihiek.  Mini  thoWl  ggj 
dUtiuetlv  t  fa  ■irandwwn  Mirfneeof  "d,"  on  »'l»'n  &  ii  '>  po-..-.  . 

:-   there  t limner,  of  a  iieurli   pure  white  colour,  niul  WtfUM 
numerous  mall  paicfaai  of  null  roosd  Hint  ptbUc*.     On  the  line 
..t  tin-  Oqjdon  uitwaj  Immediately  south  of  the  New  Cm 
IB  a  Motion  of   thifl  bed,  which  haa  already  been  described  by  Mr. 

Vtaa  111  I844f.  For  ihe  wiU  liovew  of  allowing  its  con- 
nexion with  tb  (wrgoing  details,  I  ban  gira  n  diagram  of  tliat  part 
nt  the  cutting,  showing  the  conglomerate*  bed  at  the  bast  of  the  Lon- 
don clay.  (8ae  fig.  *.) 

Fig.  H.  —  Sfffif/n  at  XftP  Crtm* 


tt, 


4.  Umdnn  rtif ,  Imigh  brown  rl»y  with  mftlla,  l.m  niihuui 
uriniiir  rrmuna. 

[rrnii»ln». 
?/>.  Ihuk  orhrroua  «nd  full  of  round  Hint  pc bblc*.  No  «wf»ol< 
I  Jrf  (  Vrllow  tand  wul  r  ,n>»  lurmiug  lh»  iippfT  part  n(  thv  MiW 
[■      *     0*l*(  (>b*4ihfft*Rwu.  V  A- 

T  he  chalk  has  been  reaehed  at  n  depth  of  about  100  feel  beneath 
stratum  "«." 

We  must  now  make  a  slight  deviation  iu  order  to  examine  a  well- 

tectum  MX  U.iiupMead,  tin    particular*  of  which  were  communicated 

to  the  G«*ol«gi< ■■•'■  8oci»  t)  i>i  183  I  by  Mr  W.thercllj  It  was  shown, 
that  the  honilon  cl  iy  WW  there  underlaid  by  a  comport  rock,  five 
teet  thick,  fur  rued  ofgWCP  Bands  with  numerous  round  flint  pebbles, 
•ml  cemented   by  carbonate  of  lime,  reposing  upon  a  ft  amis 

and  mottled  slays  overlying  ,*"1  '"balk. 
The  following  nre  the  organic  remain*  he  give*  from  thin  rock  : — 

Roslellaria  lucida,  Sow,   (?8oW>  Pleurotoma. 

erbji,  .V/m/.'i  Venus  incr*isau.  Ikth.  sp.   (?  Crtherca 
Nation  •jUuehioidVs,  Sow.  obllQUf  ttotk.) 

N'ncuU.  Scales  and  teeth  of  ashes. 

Panu|ur«  in  Lignite. 

i  ,i.!,i.. ,  ■  ft  i.    Aw, 

\\  Y  nre  now  arrived  at  n  [mint  of  considerable  difficulty.     So  far 
the  range  of  this  stratum  has  been  regular,  aud  the  line  of  demar- 

.  :  -■  i.  -Iiveen  -I  nod  the  upper  part  Of  till  UIOttM  dtjl  ;i'nl  -mul-i 
has  brcn  nt'U-MiJiikril  ;  hut  on  rem  limn  the  neighbourhood  of  Croy- 
don   and    I  .on  don     a    dlflbltlll     Order    .tt'    thmgl    emnmenoe*.      The 

mottled  clays  disappear  except  in  hiuall  qoantftiee,  and  in  a  few 
place*;  large  aud  thick,  beds  of  round  pebble*  set  iu,  mtcrat  ra- 
tified with  a  pocol  of  fiwiatih  and  irrahwatcr  beds.  The 
London  clay  recedes  further  to  the  north,  leaving  a  large  and  more 

•  Tor  a  better  seitn.ui  thill  an;  now  cxpoutdof  ihew  bo-la,  *tv  Dr.  KucllandV 
".  Soc.  toI.  ir.  p.  285 ;  also  Phillips  and  Con  Titrate'*  Out- 

id,  p.  19. 

i:.-..i...  i.-  i  Society,  vol.  i  v.  l::1     %t€  alia  PMlfif 
iiul  Inns  benti  Gcologv  of  Encland,  p.  IH. 
I  Tnn>.lieol.  Soc.  Sad  Icnas.  W.  ft  p.  131. 
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hilly  ilittriri.  Itnttdtiflg  from  Crovdou  to  beyond  Gra\e*end,  occu- 
pinl  «olcIy  bf  this  sunk  tad  ]*<-hlily  scries  repowng  on  a  bo*-  of 
chalk,  and  only  in  a  von*  few  cases  showing  a  cupping  of  the  London 

rluy.      Tin  >  difficulty  im,  whether  we  arc  to  eoi  ;    of  the  pi- 

liar  IhMfflrVrmm,  snndy  or  conglomerate  beds  of  Woolwirh,  Bnm ft 
and  mljacrnt  district  af  a  fuller  dewlnpuient  of  the  basement  stratnm 
of  the  Loudon  clay,  or  whether  they  all  belong  to  a  distinct  and 
underlying  neric*.  I  am  rather  inclined,  ou  structural  eridencr,  to 
the  latter  Opfioton  .  uevt<rt  belts*,  on  iialieontological  grounds  it  might 
be  presumed  that  a  passage  here  cxi*U  between  the  two  Krics.  We 
however  yet  feel  the  want  of  a  few  good  sections  to  settle  clearly  this 
point,  to  which  I  shall  haTe  occasion  to  revert  more  fully  iu  another 
part  of  thin  paper. 

At  various  point*  beneath  the  outlier  of  Ixmdon  clay  at  Shooter*? 
Hill  n  iiKiieatiousof  the  basement  pebbly  bed  of  the  London  clay  ; 
and  lOme.  JOOn  rtntl  there  KCmi  to  have  heeu  at  Plumslead  a  deeper 
iih!  I.eTdr  MOtkn  than  any  DOS  c\i«ting»  for  in  *omc  of  the  rarly 
DOmbffn  of  the  •  Mineral  ('nnrholon.'  Mr.  BuSttbf  deserihed  ■  BR 
of  shells  from  this  locality  which  bore  a  stronc  general  reseuibl. 
to  those  of  the  bed  we  are  descnbing.     Tin-  (■  n  h»t  of  the 

ihdls  i»-  enumerates;— 

Ku»u»  Ubiatut,  Sow,  «p. 
Mi-laniainquiniu,  £</>. 
Nerilmn  iiuiplieaia,  Jta. 
I'&nopa-a  iiiturniiTitJft,  £nr. 

PttOtaaealiM  Plumslcaittenili,  Saw. 
naaort&S  fl)  licnmtoma,  Sow. 

Mr.  Morris  inform-  Btt  that  he  has  hen-  iVounI  ptRBtlj  "i 

the  Cyprina  Mom 

From  .Mr.  Sowerhy's  description,  I  nuuiot  learn  whether  the  foft- 
ii  i  were  all  found  in  the  mom  tad  i  I  should  be  inclined  to  beE 
that  they  were  uot.  The  PZmorMs  hemtstoma,  Keritina  uniptteata, 
and  some  apecicA  of  AVwm,  I  have  ncrei  found  awoeUted  with  tin- 
PanoptTft  uifrrwrtfift  and  Cardium  PlunMteadienae,  so  character: 
of  the  basement  bed  of  the  London  cl*T.  Still,  if  thi.<  bed  wn*  here 
accumulated  under  more  fluviatDe  conditions,  then  would  be  no  valid 
objection  to  Jiueh  an  MOCISJtion  of  organic  remain:*  in  this  put  of  the 
series. 

About  m\  milfil  to  the  Dorth-wosl  of  this  spot,  a  cutting  on  the 
Eastern  Counties  Rifling ,  at  Maryland  Point,  near  Slratford-lc-Bow, 
imposed  a  tttj  illustrative  section.    {See  tig.  l».) 

Fig.  9. Section  near  Stratford. 
£. 


Ochnou*  fltnt 

Brawn  ctftr  ilnvcr  p»n 

'    '  ''.'•'JPt'iiHOit    1.   Yrllcm  *mt  iMhmui  Mnrf.   *-   Ttl- 

low  Mid  whio'iu  Mini,  wuli  round  Stat  pahtriai  »nd  in- 
II  TumUi.     li  iki-mioimU)  (ona»  calfaremu  rvu<rrt#4 
muatoa. 

a    Hoi.  Drown,  /miW  gic<  •»•!  itllow  ciatv     i.  VcIInr  mud 

.kfiCMatf 
*li»j»  not  c»|i»«d. 


CariliuiQ   PfaOBSlafttli'-ti.tr,  Saw. 

Calrptnas  tocalfomib,  i.umt. 
I  sritniam  variahuc,  Dttti. 

raSBI   lulu*.  Voir.   «|i. 

1        constat,  Swr. 
(traditus,  Sow.  »p. 


IWu.}      pufstwkho*  RBI  LOWBI  uutuky  strati. 


Organic  remain*  of  stratum  "  c"  c//  .Xfttryfawf  /'■ 


i  riuin»tc».lknwe,  Sum\ 
i  obliqui,  Z**A 
CaJvptra  trochiformi*.  tomk. 

■ 
klttiaia  laquSaata,  Deft. 
Naftka  alnucirioufosp  &»». 

Ottrra  flcltiiwrinn,  /-am. 

Pcctunriil"*-  UnrtfWtrli,  Sow. 


•  nine  riuiji»icoiiicii9i»«  3n0» 
IMourotonia.  a  uull  ribbed  ipccief. 
Hoitcllana  Suwcrtivi.  A/iraf. 
TH 1 1 lift  I 
Scalaria. 

in-ili  of  Lftmrirr. 

X  boring  MnMiuk,  prnlmhW  a  l.itho- 
domus. 


It  will  be  observed  that  thi*  bed  n  here  as  well  characterized  a*  at 
Olamidon  Mill  or  Chinham,  and  that,  with  the  exception  of  a  tittjdt 
specimen  of  the  Mtl'ima  bmituUa,  its  fau.ua  does  not  at  all  rewmblr 
that  of  the  M'oolwich  tiuviatile?  lied*.  This  Military  specimen  had 
also  tlie  appearance  of  having  been  rolled  and  worn 

Th*  low  country  along  which  thia  hod  on  temp*  from  Stratford  lo 
UoTitilim  is  covered  with  gravel  and  exhibits  no  sections.  Soma  \r*r* 
mi  i.-.  liovpifaTi  a  group  of  shells,  similar  to  the  above,  was  found 
at  Stifford  bridge  near  IVirhYct,  ;in<l  -*jn.t'iiti«"iin  of  them  are,  I  am  in- 
formed bj  Mr    Morris,  now  in  the  (roological  Museum  at  <  V  rl,ri<L 

OH  llir  IQDth  side  of  the  Thames,  another  outlier  of  the  Loudon 

clav  exists,  I  believe,  oo  thr  Swansromhc  Hills  near  Grosnhitbe,  ba1 

h  I  have  examined  them  closely,  I  have  not  been  able  t0  tM  < 

.  KCtJOC  of  the  basement  beds. 
We  next  arrive  at  (lie  line  sections  at  Urinnr  on  the  hanks  of  Um 
Med  war  two  miles  north  of  Rochester.  We  there  hate  nearly  all 
the  beifs  between  the  Loudou  claj"  and  the  chalk  exposed  in  a  few 
large  Section*.  For  the  present  it  will  be  lufflcicnfl  '«»  exhibit  the 
upjx-r  part   of  the    lection   on   the    banks    of  the  Medwnv,    a  short 

distance  l>cyond  the  Castle*.     (-See  fig.  10.) 


Fig.  it).  —  Station  uk  Up*or* 


|#.   t^mAiro rimy  .   upper  rwrt  lUrW  l»wwn  «n>l  +<rj  ''nitciou*,  pa*** 
iihc  iK»ii  into  MiiJyliitbter  culuuroj  bed*.     Nuorituucrc- 


AV 


■tiaio*  hmre  hem    •  >•   I-...,.  I   <.,   .< 

~j  I.  Brown  diy  •utl  orhmiu*  Mini,  wild  tncta  erf  Itrtutr 

t.  t.irbt  aT**™"*  ••■•«  *'Oi  »  frw  (.•trb. 
■hr Mi.  ft  rir.r  jclluw  Moil,  wiUi  •  fcw  infill.  4.  In- 
durate! <!»».  »ilh  rmrnviw  «hflU  •"<!  Innt  of 
SlunU.  ;.  Vrlluw  mnl.  >U<-  IpM  pari  l\l)l  of  riwrnl 
Int  pebM«w,  «nd  »h*  l"»"  i»»n  nlKnin.l"|i  <•>  •  ln-ll«. 
I  ..inTTt*d  m»Mca.  full  l»f  •iirlli,  MM  uncommon. 


it.  1.  Light  j*dlow  anil  whituli  «m1 ;  opprr  mrfiirc  aafla&fad 
by  itmiuin  "•',"  r"iit«>n«  »  'i-w  ibtUl  "*'i-«  «inl 
Cjrmi:  in  trrctulu  pul<br»,  mid  wrulofitllj  an   un- 

(lcrlnjcT  of  InrirrOtlrrtr-  *.   A  « u(   Iwk  Cvtub  i 

Vith  Miljoniltmlr  Ufatt*   iiml   '"'I*  full  Of  tht    BV3WU« 

•in lit  <ii  WimUiiJi.    a.   ■.  ..r ,.>.:. i.   .   i:.  —   i-    nafhatg 

pnhiLly  to  Uic  rbalk.  UaaV^H    '   ' M  I 
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Qrgaxic  remains  of  stratum  ''r,"  at  Vpnor, 


Cnhcrr*  ov«Jt».  tar.  ?,  .Vir. 
GlyrimetU  w  Panopra. 

M'lnr.i*  iiwjiiin»t^.   fltf*. 

Natii*  Ham  Pitt. 

Qaiii 

nedu  Pltuustcadlcasfti.  &w. 
Ptanotsoa. 

l;-i"<llnri»  Siwclm,  A/aa'. 
Trclh  of  Laum*. 


dunteL 

riuinfieadiente  ?  Smc. 

-—      "  ipi  - 

Cythtm  i»r  <\«  print,  !arg«  ipliboui  »p. 

C-alypirra  trochUbmU?  /^m*. 

iium  varUbfle,  Dnh. 
Cyrcnac'iueifonnii,  Sow. 

• otmvula,  Aw.  "i*'- 

trlUncIL  :,   Frr. 

Tin*  undoubted  admixture  at  this  spot  of  several  specie*  of  estuary 
absBn  of  the  Woolwich  beds  with  tin  ordifliiy  fauna  of  rtratmo  "•'" 
o  Km  noticed 

Thence  through  Sittiiia;houmc  to  Favrrshaiu,  1  liavc  met  with  no 
section  of  thil  bed.     In  £fl  year  isn  Mr.  Trimmer-  culled attention 

COR    l.     -ill!,  nui--    -n.i.l-uiir    i.-m  !■!■>  ::i.:    •!„•    k>WH      ■«"  '-    wbMt    KpOM 

OH  flic  chalk,  on  (h.  hill  above  Houghton  between  Faterftham  mat 
Canterbury,  and  nattiocu  tin  e  there  of  tour  specie*  of 

Hiolliuktf.     I  risked  this  locality  witk  Mr.  Ree*  m   ist.'i,  mnl  «•■ 
obtained  from  it  a  conquerable  nnmher  of  other  fo«sih,  but  owing 
to  the  state  in  which  they  are  preserved,  the  following  lint  B 
be  reoohrtd  with  soma  doubt.    The  bed  wusiali  of  Layer*  of  • 

hnrd  and  corupuct  •  ilicuous  noudstone  with  auWrdinntc  band*  of 

Kaiidstonc.  One  of  the  upper  warns  of  the  latter  OQBtwau  rounded 
flint  pebbles,  and  abound*  with  extremely  well-marked  impressions 
and  casts  of  shells.  Inn  iln-  substance  Of  the  thcUl  w  in  all  nuos  re- 

mOTM<      The  tnipcrpotfttiou  of  UC  bad  ■  DOt  ihoWOi      It  i*  about  five 

Cool  thick,     At  a  soon  distancv  abova  it  the  London  ebn  upawnb 

iiinl  below  it.  in  the  vuli'x    ihu  chalk  outcrop.-. 

Organic  remains  o/tl  e,"  near  Houghton. 

Fumu  Uliifc  •  Sow.  Sp. 


AtUrtr. 

i  trooWormls,  tstmk. 

11111  rrilen*,  &w. 

—  riumtteadienw.  Sow, 

—-,  n.  up.  «. 

I  firitUasa  ftriabOe,  t>'tfi. 

i  yrrna  conciformis,  Sow. 
ObovaU  ?,  -Sew. 

i»  loasjhasMi,  />«*. 

re*  otalls,  lor.  >,  Sow. 

resort  '; f\ nun,  a  large  gibbous  »|i 

The  estuary  species  of  moBuikfl  nre  here  I 


.  long  narrow  species,  unit  as 

i  /'tior. 
,  n  i»  the  Hcdccitn  s] 

Malaafa  inqiAaaia,  tJrfr. 

Nut  ieu  gluurriuuiiJc*,  Sow. 

fan  o  pie  a  iiucrnmlia.  Sow. 
PcctunculuB  I  .  Sow, 

I'lll'IKll.-JlllCIM!., 

Pyrula* 

Roattllaria  Sowcrbtt,  Mtnf. 

iiuiucruixi   thai i 


Upnor,  mid  rhi>  muriiii'  spirit-  -ln..w  an  incrOiO. 

Tin-  bed  ili-  ROC  panel  by  the  north  of  Canterbury  tnthrrlinTs  be- 
tween Dorm  Bay  and  tbi  Etooulreraf,  where  u  ■ 

"I  I  he  lower  part  of  (lie  hondoo  rUy  and  »f  a  large  portion  of  the 
undarlrina;  strata  i«  exponed.  Tbeae  latter  bsra  pul  mi  a  character 
\cry  difTen-nt  t<i  any  we  haTO  hill:   rto  Db  rrved       Both  the  nuviatile 

•  Prooi  Oaol  *:'"  i  rel  ID  p«  1^7. 

t  Sec  paper  h>    Mr   W  .  Kidianlion,  Pioc.  Ceol  Soc    »<>l  .  alw 

papa  ix-fere  qootid  <>f  Mr.  Morris, 


I  WO.]       Mtnun  »i  '.n   nii    U •■■' ■  i  i    nCRTUVLI  STFUTA. 


Of   Woolwich  a*  Well  J.  i  i.itulv  wAiitinp. 

the  plivMcnl  or  palmontalngirjil  character?  arc  nififa  a*  to:  warrant 
considering  as  the  basement  bed  of  the  I-ondon  elav  rlie  t«<  aft 
■  hately  underlying  the  LoodDa  cln\.  UthOBKsl  then 
U  her*  m>  uamac^  between  them.     Thia  bed  u  wttll  I  \hihitril  brj  tfafl 
centre  of  the  cliff  nvl  and  west  of  the  ravine  At  ltishnpstokc,  two 
miles  tail  of  Heme  Bar.     (See  6k;.  1 1 .) 

Fig.   U.—  Section  unit  lUcttr  fluy. 

..  .imI    »fil-'*  »U».  tuwrv  or  lr««  arfaH  •,>(!> 

otataooi  nat  Rit*tl< 

■•jiit.*r  l".l-   ■«"  *  lin»w»  r«l  ur,   iml 
*kIi  *  fr«*  t*iftl[  teplaris  rarem!  villi  »oii. 

....jrr—ntl..,   |**wtiig   •Itiwn     inl«   luninil«<l    itf! 

!en'>    i  HON  ur  In*  fttoilv  »>lli  nrbomrcl 

**yrl*)tti-  rn«lft*r.     Tlw^n*  )hf**tpH  /i«-«  ..».l 
uf  i»u  •win  of  *.*fr«HttvJiJf«  occui  iii  Hi<    : 

■  lft*»(i»tilmw  uln-nirl*  «r«w* 

1.  Tin"  inrgQlAr  •f*iu*>ftrtr«ii  miu! 

*«1»V  •«•!   •  frw  ftitlml  lltfll  |ir>tli)r».  1   l.i 

I.  t#jj  Uchi  reUo*      -n.i*  <vi(h  tobaki 

rrrfr.l  iim-..  n?  •.i»Ui.w>f  fend   IBM  •  UWJ 

th***  arc  fn*n.i>mU;  overlaid  l.j  ■  tns»  corre- 

JHiiulilttf  in  «■*#-  ..f  rlnrlf  rln\  .  WTJ  ffilMr 
.- llu  -trr  ir?»*nl»fl)  dlH"*r»#d  tllrtiuglkuiil  thai 
1  ■ 'I  ii  •null  IfjpBti  ami  in  put.  i  ■ 
i. ii.l- 1  «..!.  i.r  ibr  UocJu  Ihcy  trv  particular!) 
*lunnlaiii.  cn«U  clurfly.  J  &  4.  Small  tfait 
prliMn.  villi  i  very  iirryukr  •eric*  of  tain 
I  edl  "f  d«  uihI  uf  frrruirmoiu  tandatnnc  lull 
of  cswti  nf  tlii-ll*.  Train ,  tcnVbnr  and  hour* 
Of  Afthct  uf  frviiucul  oceurreiic*. 

a*.  U«Vt  irrrtniih  tlivr*    •«inl- ;  iinprr  aurftra  worn 
*ni  hibli  DMlftvn      >k'd(ftlb 

trctotne  »try  luMiIitcTvut  claj ey  muiUs. 

Orijiiiiti'  rtitinln*  of '*  c,"  in  the  llrrufi  Hay  fliff*. 

Nalira  jjljiiiciiiu;. 


Asurtc. 

BMoJasm  fvno  um.  &■». 

I  arlium   nili  n>.  Son: 

^^  I'IimdI  rathe  use, 
.  n,  ip.  «. 

■  ■ 

oNalis,  Tar. .',  Sow. 

CytherMi  orCyprinn.  a  largp  giMmm  ip 

I   utliuhi  IC%(. Inl, I,  8lW> 

Kiuiu  luhcciHiu  \  Sou\ 

,  II,  ip. 

Hodiota- 

Natica  laljollnla,  /-a;»*. 


ll.iutoiii.-im*.  I'Uk. 
Nuculu  marg«ritacoi<  *ur  0,  /^-A. 

>  longer  bp. 

<>-.ir*a,  ftiun.ll  Ip. 

I'. N 'lunculiiB  lir«»iro»lri*,  $***. 

Ilumsiuiiiciiils,  Sew. 

Pll  UOtOBa  ■  "Mima,  -Non* 
,  a  ftBOOft 

I'yiula. 

HuMcllaria  Si>wcib>i,  .Van/. 

1  n.  ftp.  tttfuc  and  striatal. 

Scalnria. 

Tsrlabrm  booM  anil  scale*  of  ii»lir.., 

Tccih  of  Lamnu*. 


The  CBtuary  unccics,  it  will  here  be  observed,  hnvc  nlmost  entirely 
ijitarnl.  uud  we  have  a  fauna  pi'-M-ni'mg  a  very  clo*e  unnlogv 
with  that  of  Atrntum  "c"  nt  Sotinni^  Still  BUT  Heading  juuI  (iarrii- 
ilou  Hill  near  SnliBbnrT.  Still  nl  Hum  H;i\..'hm1  mote  CtpOGUlIj  at 
Houghton  and  !'pnoi%  the  fauna  differs  in  some  measure  from  tli. 
•  nit'  which  I  nuiMiUr  I"  he  -Michrououa  with  it   to  thfi  d  v( 

Loodoo.     Thfl   f'»*tl  iUdl  lIlO   Uppear.-*  more  di^tinetli    M-juinihle  in 
nuiieral  ehaUACtU I  ftOW  thfl  London  claVJ 

We  will  imw  nin.ii  In  our  starting  |»oin<  at  1'ebhlc  Hill,  and  1  hence 


or  TBI"  GEOLOGICAL  «H  laWI         j 


\om  the  northern  outcrop  of  this  decaaal  t"  U  oodbridgc.     T. 
n  line  by  NniUury  and  then  northward  of  Weollttrnptoa  to  Readme, 
I  :  .  in  of  but  one  tolerable  notion  of  t l»i?*  I>ed  ,  it  occurs  in  a  bi 

field  DO  I  he  ->i!iniiil  of  tin-  bill  Bi  I  .:■  efl  d  MOf  Theale*.  Tlic 
Loudon  clay  ca|»  the  lull  to  the  depth  of  twciitv  to  tliirtv  foot.  It 
ig brown  ru id  sandy,  and  contains  at  its  base  a  band  of  tabular  septana, 
rughoni  aad  confining  a  few  rounded  flint  pebble*.  These 
septaria  arc  occasional}  full  rjj  i!m  casts  of  the  following  shells  : — 

('•uillmu.  ranopan  lutrrmcdla,  Saw, 

CaWplnrs  trochtfonnii,  Limk,  Pecfittnculw  lMumMrtdiroiM.  Arte. 

pa  plaua,  Htm.  *p.  Resirllaria  Sow  rbyt,  Won/. 
Nuraia  ?  brv»n  wood  in  fragment*. 

-ica.  Teeth  oiLaauue. 

The  aaivds  and  mottled  clays  outcrop  immediately  under  these  bed*, 
Ami  the  ehalk  api>csr»  at  the  northern  base  of  the  hill. 
At  Heading  Mr.  ItyltV  has  pointed  twl  a  thin  station  overlying  the 

yMTMBj  nrul  containing  the  following  organic  remains  f: 
...  Ihth  Ditrupa  plana.  .W.  |p, 

IVttuiieuWa  Itrmlroitrii,  5w.  MotfloU  rlegaM,  ■$*■». 

■  jUao'noMot.  Sow. 

In  addition  to  these  I  have  found 

(^iliwi  PI  unit  lead  ioiitc,  Sow.  ScaUria. 

—  nitea*.  Air.  Ottree. 

brj  far  the  Ih-M  *eeiitin,  mid  one  showing  a  Ci>lisiil  r;.i»l     length 

ofth  irdofthe  London  clay,  was  exhibited  on  the  line  of 

live  Gnat  Weateni  K  iumg  Hill  between  Heading  and 

Twyford.  Tlie  cutting,  which  ia  sixty  to  He  BatJ  fat  deep  and  nbout  a 
long,  traverses  the  mottled  clays.  Those  ore  covered  in  I  q 
laiehctt  part*  of  the  COttbg  bj  three  to  four  feet  of  brown  clay  with 
■ubordiuate  and  irregular  layers  of  yellow  sand,  the  whole  mixed  with 
teams  and  patches  of  greensand  and  with  some  round  lliur  pflbb 
Irregular  layers  and  tna^ea  of  these  materials,  cemented  by  carbonate 
i  l  tune  ana  full  o\'  wcll-firesenrcd  shells,  Are  of  common  oeei 
(8efl  Jig.  IS.)      A  thick  bed  of  ochreoiu  flint  gravd  caps  the  section. 

Fig.  V2. Section  r.t  &  EBB. 

Orbrtvu*  fliDt  grml. 


?'.',"-r?,*l-'--?i'r'.Vr-'.l.l'.-i,'?-,V:i'v.s     ■•  <>«*»<»«»  niDi  n 

•    VV-    *    Hf»-«  l«ndon  rli 


l»f.  "••'>•  teptarii 
Yclkm  wdiI,  with  irrrfiilu  *tafttt  of  brown  i 
ami  kttcii  land:  •  fca-  round  fltnl  (•rhhw*.  **.l 
oumcrom  tabular  olcaKQiat  eooorao— .  ffcaaSa 
downed  throughout,  uutrctuu&rly  ilmf»WM 
iu  the  ulrwmiui  blocs*.  Tbitkom  ran**  tram 
t  to  S  l«t. 

Upnr  part  of  the  Mad*  sad  mould  ela/a.    aur. 
a»«tDinil  imvular. 


Tfcarhala  bo  M  >l>oul  ;o  to  W *««  h*low  "r."  hut  unotcxpoMd. 


*  I  havr  fouad  tracts  Of  t'"»  »ii*tuia  at  wveral  i-Uoe*  n  QM  UBi  l«nh  lo  the 
N.K.  sod  S.W.  of  TtwsUe.  hot  otily  ui  ttnall  road-«af  oittinR*. 

t  trunv  G«J.  Soe.  ■  -I.  ».  p    127-     rhf  Mwilantyof  the  organic  re- 

uialai  of  ttusv  »**!»  si  K<*li*c.  WsLferd«  HaiupttcAd,  snit  toioe  other  |>Uce*,  sa* 

dready  l»e<s  notat  d  •  ui  trj  Mr   .'..In  Morri»  %o  far  liack  at  Jannarj  1*37  (Proe. 

Soc,  vol  n    p   IJ2>.     la  the  (te1enni»»!»»  (if  the  fotsih  of  many  of  r" 

|  xpefss  lay  «iM%«i<mi  »«»  Mr.  M«ttU. 


IV.li., 


PRESTWICH    ON*  Till:   LOWER   TERTIARY  STRAI  i 


-•».; 


Organic  remains  of  ttrntum 
Astoria 

QsJrpbOsI  (rocaiforraii,  Lamk. 

Cimlium   PluiuitrAHiciive,  .few. 

—  nicena.  Sow. 
.  i).  m  ■. 

Cyll..  LA,  flr«*. 

— —  otslit,  w.  ?  Amp. 
Ditrup*  pi ui a,  .Som.  »p. 

hum. 

Modioli  bIojhbj  Sm 

drjirruiL,  &/«'. 

Naur*  [Jmiliirtliloi.  »**•. 

Ilantoriiciiris,  P**. 


■.;■  d  Bomb§  BUL 

N'ucaia. 

Oitrca  pulchni,  £otr. 
Panopacs  intermedia,  5wr. 
ft    mi.  .  .-.  Xwr. 

Plumiicadierutii.  Air. 

Plenrotoma. 

RotteUorU  Sowerbyi,  J/**/. 

,  n.  *p.  a. 

SmUria. 
VcncricardU? 

Vi.lnU  ilr.riii.Uta'   Aw. 
BpttUML 

Teeth  of  I.amnic. 


The  littrupa  plana,   I'anhow  n.  -.p.,   CytArrtr/t  ohttfjtta,  Modiofa 

cieyfiiw,    Ktitim     u-ltitmrtiiuie*,     Q*trc<i    putrhra,    Prctuneulu*    ftrrri- 

roitrii.  inn]  (In-  teeth  of  l.itmntr.  win*  here  particularly  abundant. 

The  limn-  hilly  character  of  the  country,  and  the  alight  din  of  the 
ntrata,  now  cause  the  outcrop  of  this  bed  to  expand  over  a  wider  area, 
and  lotnkr  arcry  irregular  linr,  wliirli  inn  onls  In-  followed  m  inin  \nls. 

At  1 1 lv  well  near  Maidenhead  n  gToup  of  fossil*  from  a  bed  of 
this  age  was  dcscril"<l  In  Mr,  Warbnrtou*  in  1821.  These  fossils  arc 
now  in  ill'1  naoniUl  of  the  Society,  and  consist  of  the  following  species  : 
CalipCnra  trochtfonuia,  Lamk.  Nil  Id  glnucinoldca  ?.  Sow. 

i  inn  intent.  »»/•.  Panoptca  intermedia.  AW. 

PI  urn  stead  i  erne,  Soir.  Pecten. 

Cyprina  Of  I  yttirrm.  PSOWlCnTOI  riuimieadtonwi,  Sm. 

Ditnipa  plana,  Saw.  «p.  Pl*iinttnnii. 

Tclliua. 
Mm  Unfa  clcgaiu,  Sow.  Teeth  of  Lamm*. 

Fn  the  midst  of  the  chalk  o>tricl  und  in  irly  t.  u  mil.H  to  the  north 
of  the  main  body  of  the  trrtinries.  I  have  met  with  n  well-ehu- 
raetcrixed  outlier  of  the  basement  bed.  underlying  a  capping  of 
London  elay,  forming  the  high  hdl  at  Lane  Knd  four  milt- 
WjCOmbc.  I  fmiiid  tin-  I'o^riiU  111  l.i lock**  nC  i<ry  frrniginOUi  *cptnria 
in  some  small  shallow  pits  on  Lane  End  Common.  They  were  in 
the  state  of  casts  and  impressions,  and  were  extremely  abundant  in 
some  place*.  They  consist  of  the  following  species  : — 
Canlium  niteni,  Sow.  Mndiola  elc-gana  >  So*. 

,  n.  ap.  m.  NmU-a  glaueinoide*.  Sow. 

CythtKi  ohUqvAi  /tatA.  Pcctunculus  Plumatcadicnii*,  Sow. 

Calyptraca  trochilorrnia,  Lamk.  Teetb  of  l-Qiunir. 

Piuiii. 

No  good  section  is  exposed. 

Another  small  but  interesting  nutlier  occurs  on  the  chalk  at  Tiler** 
Hill,  cue  and  a  half  mile  east  of  Chesham.  Several  brick-pits  arc 
WMikr,l  00  the  summit  of  this  hill,  exhibiting  in  a  series  of  clear  Mo- 
tion* the  several  beds  from  the  ciialk  to  the  Ixmdon  clay,  which 
here  consists  of  a  brown  clay  with  large  septaria.  At  the  bM  of 
the  London  clay  is  a  layer  of  one  to  two  feet  of  rounded  flint  pebbles 
.mil  mill  i  l.i\ .  To  this  succeeds  a  scries  of  sands,  with  some 
pebble  bed*,  reposing  on  the  chalk.      (The  teclion  of  thi*  hill  uill  bfl 

•  Tram.  OfloL  Soo.  ZrnJ  Scr,  vol.  L  p 


. 


I'Hi"  -  «/»    Nil  BM  ifcTTf-        [Jan 


(riven  in  o  future  paper.)     The  argaah  POndM  i'uuihI  here  during  a 

very  abort  visit  wrrr  n*  under : — 

Cytherr  a  ohliqua ;  D**k.  Teeth  of  Umnlv 

Natu-ji  gUuciiioidr*  }    .Sew. 

H*t uniiii^  to  the  main  line  ot*  outcrop,  we  reach,  about  nudvay 
between  Maidenhead  and  Uxbridge,  the  small  village  of  11 
iinmnli.itilv  to  the  ;<'Uih.«e*l  of  which,  bi  a  brick-fifW  on  I 
oj  thfl  lull."  is  a  very  in  stion  I  m  ndttd  In  Mr.  Mnrro 

Hid  omctfin  1842;  at  vrhicK  tin  v  tin-  Motion  n*»  much  clearer  than 
I  AmiM    >i    ImI  it'iiiiiiin       Tli>'  nhumlniire  and  fine  *Ute  of  pre*- 
tiou  of  tin*  Organic  remuiiiH  at  this  place  far  siirjKLt*  anvtiuu^  tliat 
wo  hail  then,  or  that  I  hare  mik-\  Nan  in  in;  part  of  the  terti. 
westward  of  London*  BBoaptnaj  pcrhaw  Boatting  Hill.     The  fosaiU 
an  preserved  in  Urge  tabular  mnsuct  of  catcareoui  clayey  gree-u  sand 
containing  a  few  rounded  tlint  pebbles,   at  the  base  of  the  Ix»i 
clay,  and  ironn  ing  the  mottled  days.    (See  fig.  I 

Fig.  \3.—$ertion  Mi  fftfcfprJl*. 

rtrrri  «■    Muni  wr.\.-i  yrf  ''-' 


I    LflOSSB  ■  ■!.■      I I  '-1-I..I,  ,Ui  «||h  i^unii 

PmmiU  «t«b»  in  **»*■  IjriU.  *k*rk 
alSaiu  »  Uuc4iina  uf  IV  Iwi  «l  *  rtiOfl  aWlMxe  •••lb. 
•rani. 
.   Blackish  cU'  i*id  h«  fel 

lolitilai   BUMM  wf   gftMNIld  »illp   *  i  •*-»! 

tnilfull  Of  foaciU.      Th*  flimll    mUDil   Oinl  prhfctetSSt 


;  cUq*    I'll*'  wwenwli  «t*t  BMl  B 
The  chtUi  l*  na*h*i  u  u  di-pHi  of  U  fcrt  htntt ' 


O.yomr  rtfaUttM  of  stratum  " /\"  at  lUiUjtrlry. 


Ostrea. 

tooeoloa  Pli  oats,  &»»■. 

i edk,  Sa». 

ricurotumi,  larjre  smooth  ip. 

r>  ruia  irtcostata,  />#**. 
Rosfa  u.iriii  fawarbyi  Jiis*f. 

.  ii.  ip.  smaller. 

ft  Hilift. 

Sealsria. 
Vertfbnc  m*  fiUiea. 

TcHli  uf  UkfUllie. 

Wood  in  frajpneals. 
j  borti|  Mbiiuak.  prohibit  a  Utaaflo- 

mui. 


Csrrlium  niipn*.  Sow. 

PliinsMra.liciw.  fefc*. 

.  li.  »y.  -. 

Cuftidaria  itriata.  Saw. 
COfbola  nsultilu,  Sow, 
CyihrrvK  obliqua,  />***. 

ovslis,  var.  ?  Sow. 

Ditropfl  plana.  Sow,  i|i. 

Kiiiiu,  Urge  (iurly  ilriatal  ip. 

,  broad  smootli  -|>. 

Oh'  im.  M- 

Modioli  ateafii, 

Natica  glaucmoides,  A 

lUnlonicnsU,  Pili. 

N  uc  uI  a. 

The  concretionary  calcareous  masses  have  a  brown  and  weathered 
appearance,   and    liave  been  here  and   there   bored  into  by  a 
Ni.iUusk.     These  block*  nrr  literalN   full   of  ibclia,  Bmongtf   whkk 
the  CaniivM  n.  an.  «,  Cy/hm-u  Miqva,  Xatirtt  p?(iurino\ffr.\, 

jRoitfaJbrsd  Sow&tnA  and  tbe  Difrvpc  plana,  in  bmmI  abundamt. 
rii,-  iheQi  ire  irdS-preaerfedt  aaae  vntfa  their  nacre,  bat,  as  at 

■Mintung  Hill,  their  snbataftOfl  bi  Patlin   |6A  ami  ftiaUt. 


1 3*0 


rnKrnricn  ow  rni   lowbb  .mui.w:>  mutA 


rM  ahliqna.  Of**. 

N  uc  ill*. 


Proceeding  by  rihridgetoWatfon  r*nnl  impel 

of  this  bed  art-  met  with.  On  the  liirminghmn  Railwav,  at  Uu*hcir 
near  Watford,  llie  mottled  clay*  with   the  l>n«ineut   hed  nf  rhr  I.uu- 

ikw  thy  mn  npowd,  in  i  -.-.  1 1 * < ^ i a  i  wa*  u  i»  * 

good  condition.      The  mptfl  .  however,  was  aumVicntlv  nj.p*- 

rent.     Tic  following  organ  tni  were  found  there  by  the  late 

Dr.  JBBM  Mitchell:— 

Cardhim  niierin,  8 

—  (Manutctdiemc,  Sow 

— — .  n.  sp. «.  PuflpjM  bitamdUt 

ca  otbHs.  var>?  $9*-  RoSUuarfi  Snwivuyi,  Mont. 

Diverging  five  miles  to  the  south,  the  chalk  conica  bo  near  to  t\,r 

•urfocc  in  the  valley  at  Pinner  near  Harrow,  that  it  is  worked  b) 
shafts  sunk  ihnmgn  the  siii>crhietiinbent  tertiane*..  The  following 
is  a  KCtioa  of  one  of  these  shaft*,    (See  fig.  I  I   | 

PSb  U,    Stctfm  mi  Pimm 


London  tUy 


t'fc   I.  I.u>.  utliuUi  wptara.     J. 

i 


**•*•       >. 


></    MoulolcUn    i  uuiv  .nh»feuwil**di- 
mte    tab  <rf   «mf  ■     i         4,1 
Itrceii  «mJ>  »ith  (rfrn-/-«lH  rt.i.i. 


1~~M    ;  Chalk, 

The  Wtkfl  were  not  in  Dpi  ration  at  the  time  I  visited  rhi*  «pnt,  and 
I  was  tumble  to  procure  any  of  the  fossils  said  to  occur  abundantly 
iu  tin  stratum  whi  " 


in  the  stratum  which  I  have  marked  Me.  I." 

Pus.<tiiiK  eastward  hy  Shenlc\  Hill,  no  good  section  of  this  brd 
occur*  until  we  reach  a  brio) .-lu-M  one  mile  eaat-aouth-raat  of  lint- 
field,  and  immediately  ikIj* miiiii&c  the  eaat  side  nl*  Lord  Salfebury'a 
park.     This  pit  exposes  a  complete  icvbon  from  ihc  bra  pari  of 


w 
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the  London  elay  to  the  chalk.      It  may.  with  Bg    I  t,  l*m 

r\- 

hiuils  n.-iiluT  tin-  tiiicKuefls  nor  the  \nrietv  usunl  in  thi*  lower  irmn. 
(Soc  fik-.  i 

Fig.   I  .ri.—  Srrttun  nrar  lint  fir! J 

v.  v. 

«      t;nn-fl— rouftil».Mim.V.1    rtifif     vhttc    <|U>rti.     and    tikft 
pebbles,  hi  iwarly  atiiu  aend. 


wi/it*  Into  a  )«Ilow  aacdy  etai- 

#>,     «MvU  I    in     i*»   !*»•»    |»*H     with     ■    aW 

nud  Biol  MBOaW      Orc^n'K  r»»**in»  not  nuramM 

TW    -I Ixttrn  *"'    '  ••  *    '•    '    "  "'*  »'H  n»M, 

and  .Umlil  pwUMj  ><  |,1a*«4  loM.) 


rf.  1.  A  aartaa  Of  ilurk  l«da  of  li<M  f'Mn«  and  ufc4*luM#d 

„:,  :.|u..- »,||..!*V.    t.  ro«l»»  RWli  aind 

andfUv  mil   <t  lupr.  ptrtlj  vA\t6.  fifmtW**!  t 


,  /.Chalk. 

— ^ 1_ 

The  onlv  fossils  I  could  litre  determine  were  nu  Mtartt  much  re- 
sembling tlic  sjieeii-*  common  nl  Hrrue  Bay,  OttrtOt  and  teeth 
Lomnar.  Fragment*  and  traces  of  oilier  ulirlU  reijuihuiE  further 
iiiiiiiiiitiiin  are  met  with.  Thence  by  Kwendcn*  to  Hertford  no  auc- 
tions of  thi*  bed  urcj  exposed.  The  next  one  is  in  a  brick-field  on 
Georgp's  Farm,  one  mile  south-enM  from  Hen  ford  "ii  the  LomJou 
rond.    (Sw  rip.  16  ) 

Fig.  16. — Section  near  Hertford. 

."••■]■,'■"'«    Hrown  *t«  mix*)  w^th  (tint  mvnl. 

te^J^BhLll^^^.;  .'-ii         J      into  dark  grrr  aaiu»r  <W   C**tt  of  ab.il.  in  rt«  sad 
^     S       |>Im^  of  anft  brown  arood  not  uncommon.      TnvVvv* 
l_    part  of  thU  probably  hcIofiR*  I 

,i   i:  mi  |«t.hU«  in  l.f.>*n  rl»«,   with  a  f«r  t*#ck   of 
tr'tmii*.     4  Col  inrho. 
at,    |.i|tii    *r**-..h    .and,   with  tnoM    of    tnotOM   tmI   rfay, 
l»a*«ii'K  down  Into  ligbl  oali-coluurid  aand. 

Thi  -n'dk  outcrops  nt  n  depth  of  About  thirty  to  forty  feet  below 

The  organic  remain*  hen-  found  in  the  lower  part  of  "6"  and 

in  "  c"  are  not  numerous,  and  are  h»dl\  [ihvnnl  in  tlu-  form  nfsoft 

clay  caota.      SiilliriMit,  UowcTcr,  of  them   rritinms  t<»  di ■(•■riniiie  with 

but  little  doubt  thi-  undermentioned  species: — 

•  in  o  well  .tup  here,  I  urn  informed  thuta  toattof  ata-HaW-ii  btf  thldK  occurred 
ImrriBXil)  baton  Ihi  Lon4oa  «.i*>.  »t  *  depth  of  mhj  fl 


pristwicu  on  Tin:  lhwrk  tertmky  strata. 
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fatal 

<J»tre». 

T«th  <n*  lainn*. 


iutrrnie<t*»,  Swr. 
incnlito  PlumUfAditniii.  5MV. 
Ctfdiam,  ■.  •; 
Mate! 

W\   im)w  rater  op  '  of  country,  which  is  so  thickly  nd 

nnilnrnilv  eoTCftd  bv  iMMb  ul*  gravel  and  bouMtt  clay  drift,  Llml  ll 

mrvlr  that  'he  fciualiwt  •octi-'n  of  fcni  Htftnurj  bedl  i*  vifliUs.  Oc- 
casionally where  tiir  chalk  is  worked  we  find  a  small  rapping  of  the 
Muds  and  BOOttled  «■!:■%  -  j  n  :i.«Iinti-i v  overlying  it ;  but  taking  the  line 
of  count rv  by  Snintr-nl.  Bebop  BttHl  ;  UnOO  new  Duumow.  to 

Grati  YcMhtn,  I  1  m \ »-  nut  bean  able  to  find  «  Mnglc  taction  nf  the 

hfictnienr  bed  of  the  London  rlny 

Between  V-ltlliftiii  and  Sii.Hinn  in  Suffolk,  however,  inn  brkk-ficty 
on  the  brow  of  the  hill  MST  Ibc  ullage  of  Gettingtborpe,  there  is  a 

WTloli  M-Cll'Mi    :u    |  Willi    tin     l.ii-      ;iimi1     »n-il     ■ .  1     I  ]|i-     I  .win Ion   i  I.i  , 

think,  l>o  identified,  although  the  nnlv  fovsilj  1  eOtfJd  rind  in  it  ■ 
lliL'  U-fth  of  tin-  u-iut]  vni-cif-  of  I.ow/ta       (See  Bg<    17.) 

Fig.  17.  —  ft     ''•>>"  hnrp** 

I, 

(Unlit*,  fU. 


ipM   |»rt  of  lirmm  wnilj  cl*v,  mill  Utcccoi- 

i<on  I.hiuh  tu*n.  am    .  -I    ;  *(hnr  •itMll  Mndy 

■  .. .  pwn  tltmn  into  ftllowwli  uuul  luimmtnl  with 
grrvUlt    :  -■       .v.  ■i'ra,>*'  remain*  j?i  MM 


'r.   Itwinrf  flint  pSMn  »n  *nm\  on.: 




T>*ih  M  ;,uaiu  ronv 


'fnc  chalk  outttapfl  ntei  the  base  of  Ike  hill  ll  1  depth  probably 

not  exceeding  rixtj  toeigl  ".  feel  beneath  "c."  OontiDiduovei  m 
same  ERCgntir  hilly  district,  intersected  hv  nnrrorr  and  «miiU  rircr- 

valley:*,  Wt  MM  l>v  Sudbury  and  Lnyland  to  Hnillei^h,  On  n  hill 
onr  isnit-  K.N.K  of  this  town,  rhr  lomff  bedl  of  fcfel  London  Hay 
are  worked  together  with  the  uutatiffag  nodi,     pes  fig.  Itf.) 

Fig.   1H.  —  5  Of  //it*//. 

..1 1 


"     f InS     l-.f  .    I....-H  i!4T|—inf  iWmn#<W  In*"  ■ 

•Urtt  |f»r  mn.ly  pUy,  Kith  s  trw  •hcll«  u 


Hound  flint  fchbln  in  mqiI  hid)  t'mj.  *»»*»  lr«*k  of 

»/.    Light  •Cnlnuretl  Until 
Pin  <rhiH  tn>|«  -wit  si  a  «hort  ilui anrr  tMtoW  *=' 

*  Tlut  Motion,  with  two  SOU   Uadleigh,  am!  three-  or  four  near  kptWlCfa,  f> 
quire  further  wtTfrtrH 

vol.  vi.—  PART  1-  x 


rftOCUDimK  Or  TU  ktt.      [Jan 


The  ncrst  Motion  U  nt  WhUtoii  Street,  two  oinI  n  lialf  mile*  n 
west  of  Ipswich.     In  some  field*  to  the  westward  of  Uir  hijeh  rood 
there  arc  two  (.it*,  one  of  which  exhibit*  ll*e  following section.    (Sec 

Fig.  W.— -Section  /i«w/  Ipttctch. 


in*  coMntiM*  |mlwt  On*  mm 


Mih  >r*flaoui « 

allablty  imiu™»i  W*.. 
-■    mux*.     No  fowl*. 

r.  Ro.mn  ftittt  (*htilm— !  |o  tUjrrwWf— *»« 

*4tft. 


rf.  Ucht  Mb -coloured  muvI,  villi  i  few  mall  *!*;*> 

No  I-— -I« 


The  cimik  ii  not  b  odi  tafl  it  crops  out  m  ft*hort  distance 

lower  tlo-n  n  the  hill,  and  it  a  level  of  not  exceeding  thirty   to  forty   letl 
hclow  stratum  "  r."     There  nre  wnnr  pit*  adjoining  Ijwuioh  tmar  the 
Woudbridae  rood  which  exhibit  Motions  of  the   London  cl 
lying  winds  which  I  hcln  -ve  to  belong  to  the  lower  Koccne  scries.      I 
ha.e  not  ex  an  lined  thflM  pltl  111  iln.u!. 

Pushing  ou  to  Wood  bridge,  we  arrive,  nt  a  di*Unce  of  one  mile  south 
from  this  town,  and  on  the  banks  of  the  river,  nt  the  Kvsxm  hrirk- 
tirl.l,  n  spot  well  bum  by  the  circumstance  ot'  the  teeth  of  the 
Monkey  having  been  found  there*.  The  exact  position  of  thebvi  a 
which  these  remains  occur  has  been  conjodrrcd  rather  problematical, 
but  1  ha.c  little,  doubt  that  it  belongs  to  the  basement  bed  of  the 
London  clnyt-    (See  fig.  20.) 

Fig-  20.— Secfwn  vt  A't?8o*l. 


*.  Lomlun  eUf-    Atx/re  \hu  rUy.  in!  »  till* 
«o  it*  tlv|«  irf  die  bill,  (be  retX  oaf  trap*  *ii 
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t*    -■-.  Rsasri  nim   ,-i.Wr.  h  -.n<~   ui   Twin  «f 

I««m«  romnwu  .  ftoN  ■(  ■  *p«m<4  MwiWy 

•*..  .     Tl.-  <-r.i|«  Ml  .in  Ibf  Ur>*J  trf  Om  i**-* 

«.  liftbt  ecfcwKO"  Mfi<b;    depth  ulnnm. 

«*•*  •**  *•  •■«**  *a  mor  fwnUmi 

—       «ppwp*nofAfcit«d, 

•  Owen,  Annul*  Nat  Him.  vat  If.  p.  191. 

t  It  liu  beeo  already  assigned  by  Kvcnl  geologist!  to  the  bed.  Tirana  111  Ur 
London  day. 

;  [  cannot  quite  depend  upon  this  section,  as  I  hive  miiUsd  bit  orinoal  notes 
ojfit. 
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Organic  remains  of  stratum  "*,"  at  A'y""»* 

Maoiu*ut  erxjvnnt,  rvr»  Cheiroptera. 

1  >i*l<  lpl- » « :  Colchttttri,  Chartoworlh         Teeth  of  Lamnv, 

nyracocberium  cunlculns,  Oiem. 

I  have  found  slight  traces  of  fbssfll  in  the  clay  bed  "I/1  hut  tins 

WCffO  100  llilptrfod    I  'i    >lr(i  r  munition 

A  larger  section  of  the  London  clay  if  worked  near  Melton  Street, 
two  miles  north-east  of  Voodbridge. 

Bryoud  Wondbridge  to  the  const  tin-  Em-em-  -.trntanrr  eontnn  >.\\A\ 

overlaid  by  the  Crag,  and  aeernm.  nt'ilu-ni  become  still  h-**  rrcijiu-ni . 
( rn  the  const  the  cliff*  at  Hawdrlcy  show  a  section  of  red  crag  reposing 
od  the  London  clay,  but  those  cliffs  arc  not  continued  to  that  point 
(pmhably  not  fur  northward)  when-  the  beds  below  the  London  clay 
would  crop  out. 

Wc  have  now  traced  this  basement  bed  of  the  London  clny  at  In 
IctvbU  In  a  belt  wrapping  round  the  tertiary  Aerie*  fur  the  length  of 

260  mBcf 

In  f I'M-  central  portions  of  tin*  tertiary  district,  ihe  base  of  the 
!.oiidoii  clny,  although  not  BSpOBsdi  U  retcbod  m  muus  nfH  HHitfcllH 
Everywhere  the  name  ItftdllW  features  ns  we  have  shown  to  r\i*t  «t 
the  outcrop.  proiGDl  ihemufM  "t  gTrsrtdT  depths. 

The  organic  maim  found  in  tliis  ptmtam,  unlike  thong  ofthi 

Ion  (ln\.  which  so  generally   exhibit  internally  some  form  of 

pyriticnl  <»r  nilminni.  infiltration  giving  the  fosfcil  a  solid  form,  nn- 
Usually  extritm  lv  rViabli -.  and  have  rarely  undergone  any  mineral 
Mihstiiutinn.  Tlic  ordinary  material  of  ihc  rock  paw>  into  the 
inti-nor  of  the  dull.  The  shell  itself  is  almost  always  preserved, 
although  in  n  WSJ  earthy  and  friable  condition.  Still,  where  care  is 
taken,  or  when  they  are   ind  tedded  in  enlcnreoiw  iiuism's,  iIi.-v  run  ho 

obtained  in  a  very  perfect  atntc. 

Owing  to  the  persistent  range  of  this  bed  and  its  distinctive  cha- 
racter, I  have,  to  give  it  a  definite  designation  for  the  convenience  of 
reference,  termed  it  "  the  baavineut  Wd  of  the  London  olar*"  •Jthonjjh 
viewing  it  always  merely  as  n  subordinate  member  of  the  I-ondon 
day. 

Conclusion. 

The  preceding  descriptions  1  believe  embrace,  with  two  or  three 
r\<  option*,  all  the  principal  sections  exhibiting  the  superposition  of 

the   basement  bed    of  tin-   London  clay.       Mtlmugh,  considering  the 

extent  of  the  Hue  of  outcrop,  dun  an?  not  very*  numerous,  ths intervals 
between  them  arc  sufficiently  short  to  trace  this  deposit  from  place 
to  place  with  considerable  certainty      The  details  oi  each  may  vary 

•  Ttjetc  foftciU  arc  as  rare  as  they  nre  curious.  They  have  l»ccn  found  chiefly 
by  the  careful  and  minute  search  bntitattd  Si  Mr.  C'«'l<  Ih.ott  arnOi  1  IteUtvc,  tiad 
|M  Bndl  and  pebble*  ("  c")  frSqSSBtl]  mUV'I  aXHJ  SUmfaadSB  pOrOOSl  A  tike 
close  examination  StlfJM  posmhly  bring  to  light  similar  fossils  at  other  lor.ai; 
CMpccially  fll  lho»e  where  the  structure  »o  nearly  rMomhW  thai  »t  Kyson  (a*  in 
figi.  17,  18,  &  19).  So  scarce  arc  tliese  fowih,  that  in  tin-  nhnri  »i«ita  I  tune 
paid  to  all  these  piu  (XTVOS  nuluilnl).  l  bSVt  DSVSI  found  anything  but  itn- 
o-tth  nf  the  fjimnn. 

X'l 


raocumnai  or  tiu  9i  ouomoAL  tocumr. 

iii  a  few  poinU,  but  tlity  all  iireaent  a  general  resen&laace.  Tlii» 
may  not  howcw  be  considered  •  for  our  object 

and  ordinary  beds  Eftjghfl  be  mbordiBflte  10  nan  other  portion  of 
Koei  ,  ami  Lint   pocuiUf  lo  thin  urt  of  them,  ami  there! 

oome  Other  proofs  or'  their  pOC&on  may  la?  thought  ueci'soary. 

fa  the  first  place,  all  the  MOtWO  w,  by 

!euc*  of  the  clearest  kind,  iliat  the  London  i  I  a  marly 

hoin  vs,  several  hundred  feet  thick,  of*  t-  I  of* 

predominating  brown   colour — thai  throughout  body  it 

Dowhen  prmnta  any  luboTcSute  bed*  of  a  mineral  character 
eascut i:i1N  iliiT  renfl  from  that  of  its  ordinary  argillamHi-  typ  —and 
that  it*  "C\ -.hit ii  n  maun  are  very  irregularly  duspcraed,  abounding  in 
»'  in    J-        ■mil  l..-intr.  n'ir.-ly  wnntii  E*,      Thin  clay  Otrti 

an  area  which  is  very  well  defined,      Now  whrmer,  without  a  single 
CBOeptkn  thai  I  am  awure  of,  the  lower  beda  of  this  clay  out< 
then.'  is  tumid  uutU-rK  tag  them  a  basement  bed  of  a  conglomerate 
character  and  with  or  without  organic  remain* — and  tlic-c,  if  pn 
invariably  bfjoog  to  one  nnd  the  same  jnm.  if  WO 

St  more  into  the  chalk  ilistri'  u  D  and  that  wheuever  the  oat- 

en of  the  lower  tertiary  sands  and  mottled  clays  without  organic 
nmifan,  attain  i  HkhntM  qbb  in  a*  rage  of  (1  >a  50  to  100  feel, 
the  burnout  bed  of  the  London  day  invariably  set*  in.      Again,  th 
deposit  always   exhibit*  a  peoufi&r   Dtineru  ehmctei 
feature  of  which  ii  the  presence  of  rounded  Hint  pebble*,  mixed  wi 
yeKoWj  green,  or  ferruginous  sands  in  variable  proportio&s.     later 

mingled  with  the  conglomerate  bed,  or  in  tli    tlnn     nmiv  lajCV  A 

it,  axe  frequently  found  numerous  organic  remain'-  be  0  a 

fauna  of  about  forty  specie*,  many  of  which  are  per 
the  greater  part  of  the  range  of  this  stratum.     Now  although  the 
London  clny  doca  not  always  contain  org»ni<  the 

basement  bad  alwajv  fhenlireroTU,  neither  ii  I  r*l  char* 

of  one  or  the  other  always  exactly  alike,  ncTCt  be  CODCUfl 

testimony  afforded  in  caeh  case,  either  b\  postti  n.  or  by  organii 
DSftfna,  or  bj  LitlmlagicaJ  itnxoture^  although  the  force  and  value  of 

of  the  other  cl»*-«  of  is  idanoe  naay  9*ti  materially,  ii  l  court 

in  all  the  instances  I  hnve  adduced.  '  Iv  strong  to  pfOTO 

position  3-Miined.     I  canni  \  as  has  heen  urged,  that  the 

absence  of  organic  remains  En  the  tower  hub  of  tin  n  clay,  at 

NewCroaOj  rpuor,  Geotingtborp  ,  Kv-.i..  .m.i . 
S.  1(1,  ] ,".  20),  i*  an  argument  against  audi  bed*  forming  part  of  the 
I,ondou  clnv .     I?  i  to  take  upon  a  i n 

negative  fact — touatfaaauuxiautivceuih race  that  which  of  itaajfio  but 
a  diflu-ulh  jui'in-  from  variable,  uml  uol  I  liclitt£  couditi 

If  the    "  matwi/'*   of   the   adjoining    dUlriet   consists    of  Loudon 

clay,  and  the  ilip  ami  pn-itiuii  of  tin-   strata,  as  well  as  then 
neral  character*,   lend   01  t<>  euppoac  thnt  these  bed*  crop  out  in 
the  position  which  should  be  occupied  by  the  lower  beds  of  the 
London  clay,   then   I  hold   that  as  auch  they  mmt  be  considered, 
itnlea  they  can  be  proved  to  be  Otherwise, 

to  avoid  one  difficulty  a  more  formidable  one  will  he  raised,  in  he. 
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to  reduce  into  harmony  with  the  phenomena  of  the  surrounding 
district  that,  which  iu  this  cate  would  become  an  exceptional  pha> 
uoniFDon.  Wc  slioulrl  raJlier  scrl,  by  on  inquiry  into  (lie  condition* 
reducing  the  distribution  of  organic  remain*  iu  die  London  day, 
whether  a  sufficient  rcuoo  can  be  assigned  for  the  absence  of  organic 
remains  in  these  portions  of  the  Londou  clay,  and  to  discover  how 
far  the  pkocnomrnnit  is  a  focal  or  a  gnu-nil  one. 

In  Hampshire  and  the  western  part  of  the  London  tertiary  district* 

tlir  orffanic  rrmaiiM  oi'r  ii<    J.<  ndun  clmy  are  dispersed   with  tolerable 

regularity  rhroU£tmu'    tin-  wind*   of  lU    nuwa,   whet***  etfttwjird  of 

LoDdnO  I  bed*  of  tin-  Loudon  •  lnycnutain,  n»*  general  nuV, 

Gn  orno  fossils.     Tlu  i  of  the  KUOtj  of  organic  remains 

an  (hclowr.*t.  clay  beds  of  the  Loudon  clay  ina  large  portion  ofitsnuige 

pre vaiUnx  and  not  mi  exceptional  filature,  [til  not  alone  up|iurcut 

hi  :  hose- sretions  where  we  find  only  a  small  Bat  Loudon 

chuy  exposed,  and  ou  which  rotiseuurntly  doubts  hate  been  thrown, 

I. ul  ul«>  n»  those  sections  where  «»■  Unw  the   <urocswvc  bed*  ol   the 

Wed  from  Lis  base  up  to  its  wcll-clinractcrixed  central 

beds.      Tun*  in  (.'.  asorioo   i"    tlu-  riilTa   adjoining  Heme 

liny,  the  base  of  the  London  ■  LaTJ   i|  aJruott,  or  entirely  destitute  of 

fowils,  whereas  as  we  nai  b  the  tads  higher  in  tin  NUTM,  which  ore 

•ton  gradually  oeltui^  in,   the  velUuiUWU   t'« is^iLa  of  this  forum 

beeanu  fa  Don   kotos.     >*<>  also  si  Guildford  thfl  toww  hods  arc 

bssiuferous.  hut  in  proceeding  along  the  dip  of  the  bed.*  towards 

H  -king,  organic  B  tfl  tolerably  uliumbuit, 

I  have  hi  a  previous  paper*  argued  the  probability  oJ  the  Londou 

clay  of  H  lin*  iug  been  deposited  during  n  period  of  i  nearly 

constant,  regular,  nnd  tranquil  subsidence  of  the  bed  of  tlu*  sea,  whereby 

■  nearly  uniform  condition  of  the  sea-bottom,  favourable  to  the  pro- 
longed existence  of  the  none  grovp  of  loHMfiaj  ma  maintained.  I 
also  concluded  thai  the  nbsidi  i<r  I  mil  been  picutci  to  the  north-coat 
than  (o  the  south- west  of  the  Tertiary  district,  and  it  therefore  follows 
that  it  must  have  been  more  rapid  iu  the  former  direction  either 
throughout  the  whole,  or  else  during  particular  intervals,  of  the 
Londou  rliiv  period  ;  nnd  consequently  if  the  rate  of  that  nfeBataflB 
VBRf  at  any  time  more  rapid  than  tin-  pltiug  Dp  or*  the  sea  bottom,  it 
would  rr-ult  rlmt  oj  s  n-ii  times  the  sen  would  heeimn  deeper  in  the 
north-east  thou  the  ■onth  wfaf  Dndtr  thee*  condition!  ■ 
rxpi<  iihirinn  of  r in  htuiin  iii  the  ooith-oiBl  of  the  tertiary 

district  different  Is  that  pr< raffing  in  the  south-west.  Now,  if  the 
accumulation  of  1 1 ■  - ■  towei  par!  of  the  great  imuNufcluv  forming  the 
London  clay  commenced  during  a  jiuhlcn  or  even  a  tn.eniblv  ntpid 
•nl»  ideooi  of  the  sea-bottom  in  tin.  north -eastern  portions  of  the 
tertiary  area,  then  the  ■baHoQf  sen  funna  Of  the  basement  bed  could 
not  iiiiirr  thaaa  altered  eondidons  of  hMcaued  4V  pth  him  been  mm 
ipiilly  KfsnWuittcd  upwards  n>  in  the  Uump.*hirr  ari.i,  li.it  must  for 
a  time  have  ceased  to  live  in  districts  so  affected,  end,  before  a  deeper 
sew  fauna  Hen  introduced,  .iruui  might  have  been  ilepoNiietl  unh 
few  or  no  OfgBl  qs, 

*  Qaorl.  J<  UB  I  -I.  in.  p.  154. 
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a  time,    howi  •  .-r.    ilu      nluhitants  of  deeper    water*   would 

gradually  Immigrate  Into  these  |»arU  of  greater  depths,  and  there 

remain,  until  &WB  MB  ewaelhfWAl mm  n^iu*utn>icntly*h»Jlow 

to  allot*  -.|  ilu-  meoniuiguf  shallow  seateatacca,  and  then  that  original 

:«a,  which  in  flu  lateral  had  been  preserved  in  the  same  sta,  in 
the  distant  Hampshire  tertiary  lire*.  might  hsvi  evVndcil  itself  ami 
rrap|»cared  in  that  |wt  of  it  spreading  m  1  tfal  DOK  oeotnl  and 
tu-    il\  parts  of  the  Loudon  tertian,' district. 

This  1  i:i n^ider  to  have  bwn  'In- raoccasion of  events  at  this  period 
of  the  tertian  epoch.  On  this  supposition  I  account  for  the  absence 
i«r  .  •■-.  in  me  scarcity  of  organic  rcmnius  in  the  lower  purt  nt  the  1 .« •udoi) 
clay  in  the  eflBtrtJ  sad  east  m  divisions  of  the  district,  and  for  tbdi 
abundance  in  the  western  riii  isious.  In  the  neighbOOftaood  of  London, 
ae  we  ascend  in  this  formation,  wc  meet  with  reinaiiiA  of  Cephalo* 
jmmIoii*  tcstacc*  in  strata  succeeding  the  lower  unfoasfliferotw  beds, 
and  we  find  then  further  eastward  with  the  remains  of  Cephalopoda, 
.1    Bdhinodannata^  and  of  other    lemma  of  deeper  wru,  in  some 

abundance  Tlie  lower  beds  of  the  London  cUv  ovorlyinrita  basement 
bod,  mav  therefore  trtiui  this  cause  without  difficulty  h»-  eiiueeived  ti 

present,  although  synchronous,  considerable  modificati"ii^  i  i  •  i.  i 
I'l.'uin'  n  mains  who**  presence  or  absence  taken  tcparsleb  does  not 
i •iuiM'i|iirutly  alVord  a  test  in  this  case  to  the  determination  of  the 
geological  horixou. 

We  now  hare  to  consider  tin*  physical  changes  indicated  liv  the 
structure  uf  thl  basement  bed  itself,  marking  as  it  docs  tin-  psaBOH 
ti'iii  die  arenaceous  beds  below  to  the  argillaceous  (MM 
Of  tin-  conditions  of  the  tea  preceding  this  period  we  shall  treat  on  a 
ratlin  occasion. 

Indiscriminately  over  all  the  variable  ■'  I,ower  Eocene 
■jnemU  the  lia.vincn!  bed  of  the  LodoOH  flJay,      It  is  the  first  brush 
of  iiui!.iiin,i\ .  when  pserfouaKj  all  had  been  different.     Bxtcni 

from  the  Isle  of  Wight  to  Wood  bridge,  in  Suffolk,  tU      bed  presents 

some  general  cliamctcrs  of  remarkable  persistence,     hi  the  first 
it  ll  evid.-iit  that  it  does  not  form  a  icnW rao   in  structure  conformable 
t..  the  boil  whiab  il  in:  mediately  overlies.     Yet  no  fro 
introduced   at   first  into   its  composition.      Although   ilic   material* 
ottnpocnu  thii  bfcd  are  not  in  masij  cases  found  m  the  beds 

iniiiu-luiulv  below,  yet  they  all  exist  m  the  uudcrlwu;.-  mm. 
•Omte  part  of  their  range,  and  are,  I  believe,  derived  from  that  pen 
The    great   depositary  of  the   rounded   Unit    pebblcfl   in  the    under- 

Kinp;   bed*,   an-   the   i^lnnn    niwl    thnifltilc    -Iraln   of  Woolwich    and 
ruuilcy.  where   the]    occur  in  remarkable  abundance.      AsSXM 
unii  these  pebble  beoi  ut  thick  beds  of  yell-  ■  i  vend 

subordinate  beds  of  a  strong  coarse  green  sand  (which  become,  how- 
ever, much  more  important   in   En*t    Kniti,   hoine  beda  of  a  docp 
ferrn^iihiuv  character,  and  a  few  clay  beds — the  Bottled  clay*  of  the 
western  districts  elso  01  luterstratificd  with  h.d    of  ..  How  sands 
without  pelildcs.      Now  the  pebbles  ol  the  bftl  EDI  nt  bed  of  the  Loil- 

don  eJerj  b  ire  been  peohabli  derived  from  those  previously  acewno* 
latfd  loGtDj  in  these  underfying  beds;  and   If  the  pebble**  then  also 
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the  various  sorts  of  sand  associated  with  those  beds,  were  also  likely 
to  have  been  thus  ddwd.     I  hold  this  opinion  bean   0  -I'    Hero 

i'  bed  does  not  pre-'  ■  substances  in  separate  and 

sedimentary  order — the  bod  is  composite,  and  it*  materials  derived, 
not  by  a  river  action  bringing  down  ledimenf  into  the  sea,  but.  il 
I  may  so  term  it,  hy  appurently  n  ICOuing  and  gcnernl  wn  action  on 
the  pre  existing  anil  underlying  beds.     That  tin-  pebbles  in  this  bid 

not  in  the  position  in  which  they  received  their  present  form,  is,  ! 
think,  evident  Hon  the  excessive  and  lengthened  attrition  which  the 
flints  must  have  undergone  to  h;m;  formed  pebbles  at'  tueh  uniform 
roundness  and  finish — a  state  of  things  incompatible  with  the  co- 
cxistcnev  and  UlMUiatiuD  of  ihfl  remains  of  a  delicate  and  ahnudiuit 
fauna  in  the    Mnu   -trninin,      lint   wo  have  other   mid   independent 

proofs  of  this  bed  baring  originated  in  the  deetrocUon  of  part  of  the 
underlying  bedl.  Tims  ID  Section,  fi^.  1,  at  White  Cliff  Buy,  it  has 
been  shown  that  rough  pebbles  of  red  clay,  derived  from  the  harder 
parts  of  the  underlying  mottled  cluv  uecnr  in  tbi*  bed  ;  jiihI  in  8*0- 
te  ii.  fig.  I  !,  at  Heme  Bay  clitf.  I  nave  found  in  this  bed  .\n  cimriiA 
o\*  tin  peculiar  uncouth  green-coated  flints,  which  form  the  charac- 
teristic bed,  reposing  almost  everywhere  m  this  country  and  in  the 
North  ofFnOd  iiiiiim  ilind-ly  OB  tlie  chalk.  Tin. M  iLulf-rolledgmii 
fiOaifid  tlints  have  an  rippcoranec   ho  perfectly  distinct   and  constant, 

that  their  origin  cannot  for  a  moment  be  doubted.  Therefore  il  it 
probable  that  the  denuding  action  ncted  not  only  on  the  mottled 
clay*  and  the  pebble  beds  forming  the  upper  part  of  the  underlying 
Bern**,  but  that  it  in  places  extended  to  tne  chalk  itself.  It  is  doubt- 
fnl  howerer  whether  the  latter  suffered  much  denudation  at  this  time. 
Tiitre  are  but  few  traces  af  its  direct  dobril  in  (fail  hod.  The  pebble* 
of  flint  I  suppose  to  liave  been  derived  from  a  long-coot  inueu  wear- 
ing away  of  the  chalk  at  a  previous  period.  The  disturbance  at  the 
period   of  llie  baaemeni    bed  Df  thl  London   clay  dues  not  appear  to 

tiate  acted  with  surKcu-nt  power  on  the  chalk,  nor  during:  Mitticicnt 
tine  "ii  the  Hints,  to  have  produced  a  large  destruction  of  the  former, 
or  to  lime  reduced  the  latter  to  the  state  of  such  well-rounded  flint 
pebbbfi 

The  irregular  and  worn  upper  surface  of  the  lower  beds  of  sands 
and  mottled  clays,  upon  which  the  basemeut  bed  of  the  London  tluy 
reposes,  is  a  corroborative  proof  of  their  partial  denudation  prior  to 
the  deposition  of  tlie  latter.     Tlie  erosion  is  certainly  not  very  great, 

J  fit  il  forms  an  extremely  well-marked  pluvwiinennn,  ns  at  Sonuiiur 
Ml  and  Guildford  (act  Sections  fi  and  1'J),  nt  which  latter  place  it 
has  removed  all  but  a  few  patches  of  the  Woolwich  beds.  In  the 
•reetcni  pmta  of  the  London  tertiary  district  it  has  woru  to  some 
extent  into  the  mottled  clays. 

That  the  sctting-in  of  this  denuding  action  was  sudden,  is  evident 
from  the  abruptness  of  the  change;  of  its  force,  tlie  m/i-  •■("  the 
transported  pebbles,  and  the  amount  of  erosion,  lead  us  to  judir* 
that  it  waa  moderate ;  and  that  it  was  not  of  long  duration  is  evi- 
denced by  the  thiuiu-s  of  the  dep 

The  erosion  is  more  tppmnt]  and  the  exhibition  of  trans])orting 
force  greater,  on  the  southern  Hank  of  the  tertiary  beds  than  on  the 
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northern.      It  win   at  this  period   that  the  jrreat  break  appears  to 

bare  taken  place  between  the  English]  ich  tort  iar  ics;  ibi  up  to 

point,  the  mikIi,  mottled  clay*,  and  tluvhuik  beds  we  common 

to  both  •  ..in!   |ir»-i'i.l    BlVCh  -i-ii;I.'.ri*;.    of  -tfnctiuv.        Bi 

(Jim  lercl  the  rcwmhlanrc  cease*;  the  Lmdon  day  «rt*  in  with  it* 

pnA  BrriDaoeow  ehaiaoti  .  vhOfl  in  Prince  thia  •>*•■  nod  ii  ■acoMcVd 

by  n  aeries  of  light-coloured,  eaJrarrou*.   and  gem-rail  •. 
(trou  -a  ni-  and  eaithj  lincstoBi  ■*■     I  l»  ao4  thank  thai  Mpanation 
of  the  two  districts  tn   hire  horn  cwiurd  by   the  elevation  of 
Wnldoa  i  b  the  first  place,  because  the  Loudon  clay  El  found  in 

:  lv  cxjiuJ   force  on  both  iddte  of  the  Wealdrn  elevation;  and 
in  the  Booond   place,  because  then    I    evid  -mcc  (are  Section* 
and  6)  that  that  elevation  affected  mCM  Koeenc  ctrata  r«|uidly  with 
llM  secondary  ones.   It  wuuld  appear  therefore,  oo  phyakol  from 
t lint  tin*  denudation  acted  from  toe  loathward,  white  it  luv> 
fore  shown,  on  palwontological  evidence,  that  in  this  same  direr 
there  wai  probably  a  considerable  ri*e  of  the  sea-bottom,  eovotnpanfGd 

I  alight  aubsidene*  to  the  northward,     T<  g  action 

1-e  water*  flow!  bottom  thin  raited  to  the 

southward.  I  I  the  ftril  IpfCad  "f     lii  i    IimI    \>\ 

London    cJay    and  tlie   partial   denudation   of    the   underlying  strata. 
i  It  ration   Of  the  l»cd  of  the  sen  waa   not  sunHcienl  to  coDTert  it 

mi  i  dry  land,  nor  was  the  change  of  that  violence  to  destroy,  orer 

tlu  Srhokarta  mini  ujhmi,  ;]  life  of  Ii  rant 

at  iii  tnOTC  iheltered  parti  of  the  sea,  is  before  mentioned,  some  of 
lie:  tcitacca  which  inhabited  it  were  preserved  and  transmitted  iatu 
the  deposit*  formed  cab  to  these  change*. 

The  basement  bed  of  the  London  day  contain  altogether  thirty- 
oncliin  of  testneco,  and  apparent  I  \  eight  tot*]  libed 

■peeSc*.  In  BampaUra  and  hi  the  western  division  of  t lie  London 
■  Ii. i  in:  than  an  in  the  underlying  strata  no  remaining  trace*  of  any 
older  ttook  vhence  thi*  an  fauna  could  hare  been  derived.  From 
LopdoPj  however, through \Vuuluirh  to  (TpOOTi  thil  l"d  repose*  v 
fuMililcrous  i1iiv::tiiir  beds,  and  here  apparently  there  seems  to  be  a 
troii'-ini:.  don  npwardaj  from  one  period  to  another,  o4  aoart  o?  the 
apfdea,  n*  thfl  i'yrrtta  oborata.  C.  cuneiformia.  C.  tctttHctlti,  ( 
thoim  mrin!iitet  Mctania  inquuiafa,  and  /WrMcWv*  PlumnicaJi- 
tmsix,  which   iboimd  in  the  i-.!u:ir%  mid  II. I  'lwicli*. 

SoitM.  of  theipectefl  iiKti  from  the  lowei  n    I  h  depoeita  "i1  Heme 

Bay  and  Sandwich  range  upwards  into  the  v basement  bed."  a*  the 
Corf/ufa  Tcv(jtutnt   ('.  /  ■■  ,    ■  .  and  Pectm- 

ch/i/j  Plumateathcwis,  and  probably  tin-  CmfnM  Morrittii.  There 
is  (hit  difference,  however,  between  thi  Rprara  introduced  from  tlu- 

nudi.  riving  becli,  and  thoac  which  constitute  the  typical  and  universal 

group  which  will  shortly  be  alluded  to.  fix,  that  lie  former  are,  with 

ibly  of  the  ('(//triNti  ttcf  ii  ied  in  their 

ranee  to  a  limited  region,  Mirnioniitina;  01  not  exteadina;  much  be- 

i  i'.       el  od)  that  prerii  i,  whilot 

the  lattet  hare  I  .-.<  aera]  and  naniinltcd  ranpe. 

*  Out  of  tUete  il  r.»  t|^  p<nort  h«tai 

leriejta  Am  UeoJ  Vrnt. 
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northern.     It  was  at  thi*  period  that  the  great  break  appears  tn 
taken  plane  betnwa  tie  Bo  j 

tufa,  mottled  cuts,  and  tiu^Laile  beds  toon 

to  both  countries  trod  prevent  much  lira.      But  nt 

this  i  ..iliL.iu-c  CTAM-ft ;    the   l^nudoii  eliv   <rt»  in  with 

great  arpiilaceouj  character,  whilst  iu  France  this  period  b  succeeded 
by  a  otto*  of  Kg  I  (  ltd,  «-aIenxeon».   run!  {rcneraUv  very  fo* 

fcruus  samU  ami  eartln  limcstouea.       I    '"  BO<    i'huV  this  separation 
io  two   dUtrift .   in    In-.,    iii-oii  raiised  b;-  aatSOD  of  the 

Wenlden  :  in  the  first  id  b 

■•|iial    force  on   hot!  {  the   WeaMi  and 

in  the  second  place,  because  there  »  evidence  (sec  Sections   1. 
imk  fi)  thai  that  deration  altVcted  these  Kocvnc  strata  eqtutllv  with 
the  teeo&iamrj  ones.    It  would  appear  therefore.  Oil  pin  Meal  Hwnda, 
tlkat  tin  ikuudfttlon  acted  from  the  «n»nthwiril,  wblK  it  luts  been  bo- 
few  ihairn,  an  p:tl»ontolotical  eridenoei  that  in  this  t  nan 

there  wm  pn.jhii.lil".  *  GOO  no  of  the  W  bottom,  accompli: 

by  a   .!i'/!ii  -iii.-itliMi.w  to  the  northward.    To  the  tg  action 

of  the  water*  flowing  off  from  the  sen-bottom  thus  rawed  to  the 

liwnrd,  I  attribute  the  lir-t  spruul  of  the  oaieioent  bed  of 

London  iluv  nod  tin-  partia]  tinuuintion  of  the  underlying  srrnxa. 

Tlic  deration   of  the  hvd  of  the  bcb  waa   not  vufncUvt  to  conrert  it 

dry  bmd,  DOT  was  the  change  of  that  violence  to  destroy,  over 

the  whole  area  acted  upon,  die  animal  DA  oi  the  :;■  riod.     h  < .i.-tani 

some  of 

the  testa-  inhabited  it  were  nrctjerved  and  crausxnittcd  iato 

, . i r 1 1  i r  1  v  r.i  tlMM  change*. 

Tliu  baaemert  bed  cf  the  London  da  i  altogether  thirty- 

■  k ,  .  mi  species  of  teatacca,  and  nppan  nth  right  toteu  ondeacribed 

iae.     In  SampaUn   and  in  the  western  dirisiou  of  t lie  l,<mdou 

■  li-i  i  M  i  than  ara  i:i  the  underlying  «trflt*  no  remaining  trace*-  of  i 

older  itoob  whence  thil  new  none  could  hare  been  derived.    From 

Loudon,  however,  through  Woolwich  to  UpooT,  this  bed  reposes  upou 

lafiitBe  beda,  and  ben  afparendy  th  oatODea 

trainnii*  -'on    upward*,  from  QJDfl  perlM   l"  another,  i>f  Kiruc  of  tbe 

■!,  in;  ufit.'iuifii.  C.  majfa ana,  C.  trMurlia,  CrW- 
thii'm  carittbile,  3f' A  itf/a,  and  Pert  un  cuius  Plumsteadi- 

emu,  winch  ahnnmi  m  the  esttaart  tod  luvattOe  beda  of  Woolwich*. 
Borne  "i  'in*   |Mi-ii-fi  «i»o  from  the  lowta  DunfiM  drpoafta  of  llenie 
Hay  and  Snndwirh  rnnfp*  npwnrdx  into  the  K  baton  nt  bed,"  a*  iln 
hula  rero/w/ff,   C,  lunffirostris,  Nat  tea  ijtaucintMites,  and  Pretwn- 
'.   PbarmUttdi  mi  .  andprobaln^  the  Cyprint    H  There 

b  this  difference,  however,  oetween  the  ipedt  lutroducedfrom  the 
nndcrlyinB  hedii.  mid  those  wliieh  Donatibil  s  flic  trpit-al  and  nntretaal 
gran])  ulni-i  nfl  -imrllx  bfl  alhuhnl  to.  viz.  that  the  former  are.  wirh 
the  exception  poaasbly  of  the  Cypfrafl  Morn  fined  in  tb 

ranM  t<i  n  limited  rejrion,  Ling  or  not  e\r  ftuob  bc- 

0  "I  (/.  e.   nt  thin  pcrioil)  thai    i  Hpied  by  InetD,  whilst 

the  latter  have  a  gtiH*ral  and  nnumfted  ra 

*  Out  of  Itu  At  jvrrinH  nf  it-*  frnSvtUr 

■     oi  the  lab 


Tabll  A  —Showing  the  general  range  aod  b*r..  aill| 


.V.o. — 1'|„.  imp  (lf  rv\zc  is  uken  from  the  Isle  of  Wight  i 

E*v>graphio»l  IfatlMM,      When   t  li.rr>  *rt  l>re**a  i« 
to/  gitcn  place.     The  Itut  two  BOlottHI  *!">«  !li« 


their 


£ 


Ditrupa  plant.  Sbir.  *p. 
t'tnopet  Intermedia,  Sow. 
L'orlmU  rcvotuU,  Jk/ii*. 

loogirovtrit,  -f>«A. 

l-i  rrna  I'unrifootDnvSnr. 

obovaU,  .Voir-. 

tclttnrlla.  »r. 

Cyjirma  Mormii,  Strut. 
C> there*  obliqua,  Z)mA. 
ovtJu,  ftt,  5w.  .* 

I' iir«liu in  iiilcns, 

PlQDiileAdienie,  So** 

•  «■■!» • 

Ctilun  lirrvirusiri 
I'ltirii » li-c. i.t- 11 . i-- .  Saw. 

Nucula  mtrgnriUcca,  rv.  15,  Dttk.  ... 
Modioli!  depreu*,  Sow, 

.o>trca  IMkrwd—i  /-«'«.  (O.  pulebra?) 

C*ly((ifK«  irochifonui*.  Am-«. 

i  inrjiiiiiala.  fl*/*. 

_-luiii'iin»uU"-it  Sow. 

lUntooivmis,  PMkt 

UMUl*.  tarn. 

Ccriiliium  vtriatile,  Ihak. 
Csiip-IIatIb  l«Tv(u>cula,  /V»A. 
HoiCcUuria  Sowcrbyi,  Man/. 

^^,  It.  tp 

CautiUrU  MrUU.  Sow. 
Cuccintim  juaccum,  Sow. 
Fuiui  tuberosum,  Sow, 

,  n.  ip 

1'yrok  tncostaU,  iJrtA. 
Pleurotoma  con. ma,  v>m> 
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deducting  the  Woolwich  and  Heme  Bay  -pith     from  Khi 
eft]  there  remain*  nineteen  out  of  thirty  -one  dewribed 

species  which  are  not  found  Ed  the  underlying  deposit*.    Tbey  fonn 

■  distinct  and  well-marked  group,  aiui  the  in  livithiah*  of  the  *  pedes 

•re  often  extremel*  numerous  The  pruicipul  species  an-  the  Pa- 
nojnra  intrrmrdia,  Vythrrta  ot/Iiqua,  (!.  oratist  YBJ.  ?,  Cart/insn  *iten$t 
C.  Plnm$ttfttdten9€t  I'ectvncuUt*  /jrenmstru9,  A//ficu  uffiucinot(fes9 
.\  .  Hanicnieusu,  told  [titttrtt'ifia  ,,i.      In  Uir  western  districts 

Ihtrvpa  plana  is  also  particularly  abundant,   mid  thy   I'y> 
tricwitata  is  common,  but  both  thc-H*  <lie  out  or  become  very  scarce 
as  they  Huge  eastward. 

Between  the  eutarn  tad  rattm  dubieti  then-  i*  nUo  n  nacfl  pa- 
binding  Woolwich,  L'pnor,  Bough  ton)  where,  owing  probably  CO  the 
more  brackish  state  of  the  sea,  as  evidenced  by  the  great,  and  sudden 
abundance  of  .Vr/anna  and  the  several  species  of  i'ljrcna,  man)  other 
marine  genera  disappear.     A  few,  as  the  Panopaa,  Kostcllana,  one 

speck*  of  Cardium,  and  Vahjptnca,  arc  however  persistcut  through* 

Oltt    i  Nntwill)    !.i:uliii;-   lli'f-   inh   .!  Milium,    I  he  fatt  at 

Heme  Bay  presents  a  rcniarkabk-  MimLiriiy  to  that  which  flourished 
at  the  same  period  at  Hedg> :-i!<  y,  Reading  tnd  I  Ilia  I  ion  Hill,  modi- 
ik'd  oulv  by  the  mflflriaettun  of  tfae  few  nielli  before  mentSanetL 

It     14     tn     hi*    ohservrtj,    hi.v\evit  .    that    tin*   fn.siU  of    tlii*   ilepn-it,  ;il 

though  they  hare  to  persistent  n  ranjee  from  west  to  east,  decrease 

rapidly  to  tin-  north-east,  and  from  their  nearly  total  absence  in 

..  and  Suffolk,  an  argument  might  be  brought  agaiitsi  the  identity 

•nhicli  I  iur.  i    (li    n    I   '■  I  'ii  !<■  that  dOOC*il -in  Bl  CtlOM  Nob.  17  toSOi    Oil 

structural  anil  lithnlngical  grounds  I  have  before  argued  in  fn\  our  of 
tlii>-  identity,  and  I  cannot  wi-w  this  absence  of  fossils  ad  a  militating 
argument  of  much  weight  against  such  n  supposition.  If  it  occurred 
I  linr  where  lUc  -nine  bed  in  adjacent  m-cI»mi-  «•■■>  \*-i\  fos- 
ailifrruun.  then  (he  question  would  be  attended  with  some  iBffiflnltj  ; 

but  in  this  instance  we  are  led  almost  naturally  to  anticipate  their 
dhappenrance,  from  their  rapid  decrease  ft*  we  proceed  eastward  on 
their  northern  line  of  outcrop  from  Hedgeriey,  where  the}'  abouii<l, 
by  Watford,  where  they  are  far  less  imincwus,  to  1 1  at  tic  Id  and  Hert- 
ford, vrfac  B  the]  lit  CQOiMntirej*  scarce.  Tlieir  decrease  in  this 
0,  that  their  rarity  ot  m   1,   --x  and 

Sntl'olk  presents  uoanomalv.    The  only  fossil  constantly  present  is  the 

tooth  of  a  sijccxs  of  Lumnrt,  prolmhlv  the  fiSMOM  rlcymt*  of  Agassiz. 
In  order  better  to  show  the  rung?  of  the  organic  remains  of  thin  Ih'iI, 
I  have  added  the  accompanying  Table  A.  with  n  li*t  nf  nil  the  de- 
scribed Ipeeiee  and  of  tun  or  three  of  the  more  important  undeseribed 
ones.    A*  a  group,  it  wi'l  be  observed  thin  UV  esxentialh 

blah  we  tind  afterwards  characterizing  the  London  clay,  and 
thnt  the  other  species,  which  range  from  the  beds  b ■■!"«.  m  fewer  in 
numbers,  and  possess  Until]  |  fere  Wldl  vi  rti«  ;tl,  although  at  this 
level  tbejr  exhiSh  a  very  limited  horizontal,  rangct- 


IpTC   I 

ecJi  -  i    not  .i  vu  iciy  of  the  /*.  brrwrottrii. 

f   Tin-  braaln  In  lii«  rang*  rif  inanyof  l)i<   .j:  »rn'aM\   d*vr*M<fc  at  th* 

atlon  of  iliu  tied  1*  made  more  complete  at  »omc  oi  the  locaUl\c«. 
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With  regard  to  tltc  condition  of  the  sen  imo  mlcrior  to  the 

"' '  -t"  r  In*  depowtiqn  of  the  boo  rracni  l>cd  ol  <«  cltar.  it  is 

peobeHo  that  the  whole,  or  nearly  BO,  »'  d  D  B04  'h-cast  of  England 
ww  occupied  by  tlu  BoOCOfl  *ea,  atudded  with  a  few  islands.  An 
important  om  may  have  ncwteil  at  mime  [mint  betwevn  \Yi«dwirh 
and  Xewhnren  (unconnected  however  with  the  elevation  of  the 
Wealden  as  it  ha*  wnce  taken  place).  On  (lie  shore*  of  these  ialaad* 
accumulated   duviatile  and   estuary   depoai  i    as 

those  ■  it'  Wnulwirli,  Ww  Cro*s,  I  MJ  N'ewhaver*,  * hiUt  farther 

eastward  man  iti  were  arcuiuulatinir,  in  the  open  sea  stretch- 

ing to,  and  probably  beyond,  the  now  Isleof  Thanct. 

In  this  state  of  thing*  a  i  to    I  I  <  '  ol  depNoaJoa  probably  took 

place  over  thix  dihtrict  in  a  d  W.8.W.  to  E.NJB.  from  ILi 

shire  to  Suffolk,  whilst  n  currr*punding  and  cowval  elevation  took 
pilot  perhaps  on  a  parallel  line  farther  smith,  and  poking,  1  am 
rathci  Defined  to  believe,  south  ol  the  Isle  ol  \\ ight  towards  the 

!iof  France,  and  not  touching  upon  the  area  now.  occupied  by 

in.!.      From  off  this  raised  ■—■bed  >••  I  ha  *mith,  awnvr  of  trana- 

lation  (if  the  term  may  be  apnHcd  to  deposits  of  thi*  period  I,  of  mo- 

"     pamrand  h:mugaN.N\\V.  llow.  would  be  thrown,  spreading 
over  the  bottom   of  tbi   -en.  dsMl   derived   chiefly  from  tlw  q] 
OOOtM  sands  and  pebble  lied*  forming  the  bed  of  the  sea  over  which 

wave  moved.     Tliis  wavo  woidd  in  face  as  it  rrccihd 

from  1  lio  axis  of  deottiOD,  wfafiOOs  the  dimhushed  erosion  of  the 
Mirt'fuv,  iuni  ftboflUMnilj  waJJtf  on  "i"  Mi.-  ptbbtetj  I  ud 

Suffolk.  The  spread  of  this  debris  would  afterwards  be  further  mo- 
dified ami  extended  he  enrrmts.  At  the  same  time,  the  *cn,  then 
of  modentfi  and  bob  raUv  uniform  di  ;iuVd  over  a  larger 

area  than  it  before  occupied.    The  aueu-nt  river-courses « c  i  lit 
theii  il<-|Kjaiia  ceaoed  wnoQj  w  partially,  and  no  new  lin  caaoc 

into  full  operation  Foi  tha  nnoo  Bead  Hid  flourished  on  a  sen  bed 
which  evident!}  received  but  Kttle  addition  of  sediment  during  this 
period.  Ovei  the  en.*icrn  part  of  Kcnfl  bowtTOT  the  actSomol  cur- 
rent! and  perliaps  of  small  riven  still  led  to  the  accumulation  of 

deposits  of  fine  sou  da,  UMTeOBM  in  thickncoa  from  two  to  three 

near  London  to  twenty  feel  nt  Berne  Hoy. 

Weetmrd  of  London  in  do  case  does  the  hasement  bed  of  the  London 
clay  present  n  thicfaaflOO  of  more  than  tire  feet,  and  m  BUD]  pbaM  it 
dues  not  exceed  one  foot.  Whaie  the  paasngc  from  thU  stratum  to 
the  inn**  oi  tin-  overlying  London  clay  is  gradual  (see  Section!  1.  "». 
&  I  "J),  fossil*  uuiallv  abound, espcciidly  near  the  line  i.f  junction  ;  v. 
if  the  argillaceous  beds  repose  at  once  on  a  compact  and  separate 

layer  of  pebbles,  few  or  no  ftoerib  an-  fnuud  (mt  Section  X,  7.  it  I  7) 

Tin*  profusion  Ea  tome  localities  of  organie  remeias,  and  their 
dlapereion  over  so  wide  an  area,  render  it  sloo  orbbftble  that,  after 
the  first  spread  of  the  debrii  of  pebbles  and  sand.  .-able  in- 

terval of  tune  domed  before  the  arafjlaoeooi  bedi  of  the  London  daj 

began  to  accumulate,  «  pimv    -  wlueh    Kov  U Tworda  set  in  gn»r 

dually  and  without  any  mark  of  further  disturbance,  the  nccrmary 
[diysical  chanjjes  having  taken  place  at  the  period  of  its  basemeni  beti. 
At  the  same  time  the  occationnl  procnce  in  thil  bed  Of  the  rrrruini 
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ndlu>k  would  lead  to  the  >u  j  i]  ii-  -ilimi  Hint   the  first  change 

nl'trr  Hi-,  interval  -  was  one  of  a  slight  and  trmiqiiit  <lf.  .iIkhi. 

In  v,iiirii  the  rri-riiiiy!".  riiini  (ii-jiusir  mi  iiiisrii  ■  1 1 T  i .  r  un  t<i  or  ■bom 
the  mrftcfl  of  the  "sen,  Mwamng  to  the  irregularities  of  ibe  tea- 

bottom         On  the  emerged  pm  lions  the  f.if/tuil  ;hl   Imve  livt-il, 

■nd  there  left   traces  or  its  existence,  as  exhibited  in  the  borings  in 

tli*-  calcaneus  masses  of  this  age  at  llcdj»erlev»  and  in  the  large  and 
thick  nWit--1h'11.«  of  the  same  date  at  Maryland  Point.  Tlu  placet 
at  which  tbttC  remains  occur,  appear  to  me'too  detached  and  isolated 

to  firrOQI  the  supposition  of  a  continued  mid  extended  line  of  coast. 

The  slight  elevation  here  alluded  to  would  also,  by  bringing  fttrii 
eurreota  into  actiou.  account  for  the  fact  haftWHWWBtfOBad  of  the  ar- 
gillaceous beds  of  the  Loudon  clay  wunetinica  naming  gradually  down- 
ward* into  this  arenaceous  cuid  o>h^1<>iih  rate  bed,  and  at  other  times 
reposing  Abruptly  fin  a  mere  layer  of  pebbles,  the  hitter  plaees  having 
been  more  exposed  to  the  di  muling  action  of  that!  currents  whereby 
thi  Bg^ltcr  portion*  Of  the  deposit  might  have  been  removed.  Thia 
movement  1  consider  to  ha>c  been  but  uarl  of  a  very  gradual  and  emu 
paraiively  imperceptible  oscillation,  which,  after  producing  a  slight 
delation,  led  to  u  long-continued  subsidence  productive  of  further  and 
important  changes  in  tin- distribution  of  hod  and  water  of  that  pencil 
these  nun  river*  would  of  necessity  be  formed,  or  the  old 

oik-.*  would  take  a  new  course  according  as  the  wjUi  i.  lu-d  of  the 
country*  was  shifted,  and  thus  probably  originated  that  powerful  flu- 
vintilc  action,  which  swept  down  into  tm  hoccne  *cn  the  vast  argil- 
laceous sediment,  with  its  rich  stores  of  land  plants  aud  marine 
animals,  fonniug  tin*  London  clay. 

I  OOttCJhufa     therefore   that    the    baKciiu'nl    bed   of    the  I^nidon  clay 

constitutes  a  well-marked  horizon,  dividing  the  London  clay  formation 
bv  achiin-i ,  both  in  tin  |>:iheoutological  conditions  Hid  in  the  ami 

physical  £iv>grnphy  of  the  di-iriet.  from  ibe  older  Koecne  deposits 
uhich  int.  \\.  m  In  tun  i,  tin  chalk  and  the  Loudon  clov,  it*  nniieml 
DMi  bdng  CUtnpOtod  Of  tin-  deblil  of  tin-  former,  while  its  animal 
life  belODgfl  to  tlie  period  of  the  latter. 

I  bopl  to  treat  of  the  remaining  division  of  t&ll    eric*  at  a  fufui.* 

period. 


Fhiiucvky  6,  1850. 

W.    PeogeBjj    Km|.,   and   Lieut. -Cnl.    J.     \.    Lloyd,  were   elected 

Irllnu-. 

The  fidhmiiiL'  communication  was  read: — 

Me  Euti.fi  i(  Volcanic  Hock*  '/  Ihr  I'u'.vl  S-rvrm,  aadtk* 
<,'.>}>irr,it  part*  fif  Italy.  Bv  Sir  Bout  kick  Imiky  Murchisun, 
Q.C.  Be.  8  ,  V.P.0.8.  fee,  Ac. 

I.ih-of/urtion.  —  During   a    winter**    residence    in    Rome,    including 
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jotmegn  »««  md  from  thatrieji  hv  Am  Mnrrmma,  (Sna»nd  Yiterho 
on  tbc  v.i  i.  ud  hv  Perugia  on  Uw?  eaat,  together  with  excursions, 
including  on  to  Naples,  in  the  spring,  -  ■  ul- 

cauie"  ploduolaXaf  tba;  rrgiua  were  ncccAsarihr   trough  <    rata   ray 
<y.      For,  Although  mi  rlm-i   Objtd  in  vitilhig  the  jtminsuU  nu 
to  ascertain  the  order  of  succession  from  iu  secondary  to  its  tertiary 
strain,  ill      m   I  xivlcncc  of  those  fcrOMl  |»:.rt;culnrly  of  lilt 

latter,  VM  x»  fanttftlet*  fOIWaTtrsi  with  euutempoiTutcxKssoraubeequeut 

■■,  that  it  wn«  impossible  for  uuv  geologist 
to  be  alive  (/»   the   importance  of  observations  which   tended  10 
throw  light  on  the  conditions  under  which  vudi  igneous  op 
took  place.     1  had  moreover  t  strong  eddUatnud  motive  to  enter  Iota 

■object,  from  habti  oal 
dtaaceoon^uahed  mine]  I  'omit  I,.  Mrdiri  Sr»dt*,  and  his  zoo- 

logical coadjutor  Professor  Ponzi. 

■  ■ugh  all  the  materials  |>rvpnrtd  by  these  authors  will.  I 
at  10  distant  <lnv  he  puhlMiedf,  still  iw  they  will  even  thru  opjiear 
in  a  foreign  language,  and  will  local   phscaoieeiia  not   ro- 

Etd  lor  lli-  "f  the  subject,  I  venture  to  offer 

(In-  present  sketch,  which,  although  in  part  derived  from  tin-  hil. 
"t    my  flbove-mentJi'iuil   friends,  contains  a  modification  of  thfir 
ricwi   I'Muccmiug  the  Latian  Hills,  which  !  coiuudcr  to  he  of  «ouo 
■■'■'  I 
Not  entering  fully  into  the  details  of  the  literature  o4  hjcet, 

I  mi  -  m  >  ll*.  <iW-rvr,  that,  among  the  writers  uhohave  treated 01  the 

■ii  of  Hmii.t,  Urocchi  vai  the  first  modern  who  gave-  it  a  spi : 
geological   ehiirnetrr.      Whatever  errors  his  work,  > 

hi,'  mav  have  I,  luive  been  corrected  to  ■  mti  extent 

by  Leopold  ran  Ihich,  Lull,  Hoffman,  Pare-to,  tad  outer  authors. 

Mill,  looking  at  the  only  geological  D  Jj   v<  t   piililnhcd,    the 

value  of  'I"  diatinctiou  which  ia  advocated  in  this  memoir  will  at 
i.nrr  bt  ma.     1'or  in  that  very  iwrfnl  map,  tin-  author,  af.Cblle 
ha*  nut  attempted  to  separate  the  oldest  trail:  t  i  lend  basalt*,  aa- 
aoctnted  with  the    ubapcnntDC  strata  ami  nh'.ion  oua 

Iron    modem    volntuus  ;    au   that   the   Kugaucmu   llalla  and 

•  At  that  time  Monsiffnore  Medici  Sirndn. 

t  Mutiiiiffaote  ofsdSd  Spada  was  preparing  for  my  aw  a  descriptive  memoir  ia 

IlAluin,  which  il  *»u>  no   intention  to  liAtc  lutl  tranilat 

|iolHical  agitation  to  which  Rimbc  b«ca m r  >>i)l ijiri    upon       il  i-\rrv  «p  rW  ol 

"in-   ii<  nit,  beftn  1  let;  tlut  city,  1  wai  fortunate  enough  to  iiducc 

e  las  nMi  lio  n(i:it.-.r\-  luufono  ami  aooo  onaa 

VoUaDOt,  uf  arUca  li«-  breparad  an  inMnittivc  mtpi  of  which  the  diagram,  fig.  3, 
p,  K?i,  It  a  rciliiction.  accnaiuaiiied  liy  wcUons. 

t  Since  ttir»c  paye*  wen  « rhlaa,  Pinfaawn  Post]  hai  pobUihrd  I  n 
liUM  "OMHHUIUnl  <-cnlopirhclungolaVaUc  Lntina,"  Ron H  h  be 

aoawa  the  rriaUnoa  >r     ; .  r  ij(r  ui»«  ag«  m  ihoMof  ilaanftNla 

Camp,  at  Ticlucna  lud  Poti,  near  Frou'aone.    I  cannot  ajrrcc  with  I 
Ih  places  tfae  Uacigoo  between  the  Lipparll   liinestoni  and  then  rocks, 

not  <i"  1  admit  chat  than  U  oaj  geological  aUi  tinctioa  b<  tween  the  cretaceoaa  lime- 
"i  thi  Vol»  iau  Hill  Saline  UDb,  (See  my  ton 

Quart.  Jour,  t-  .    •    j«.  -'^1.  tig,  3i.J 
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Radicof&nt  are  represented  under  the  same  colours  as  Etna  and 

Tracts  north  (\f  R^mr . — No  geologist  UB  CSV  d  ftotn  Baticofau  to 
Rome,  nor  examine  thi  I  idi  K  >mn.  property  SOOeQad,  fall 

direction,  without  being  satisfied  that  the  rcgiou  is  eminently  oik  of 
toIchiisc  diameter.  He  see*  around  him  uunirrniu  ernteriform  cilw- 
tics,  tvincing  the  former  action  of  tire ;  but  when  he  more  closelv 

examines  them,  he  has   lit  tic  difficult)1  in  perceiving  that  although 

vnlcarnr  in  a  general  *eiwe,  they  in  (found  from  the  crater*  of 
Central  France,  for  example*  or  of  BJQJ  other  NgSoO  in  which  atmo- 
spheric or  nbaatU  volcano*  have  operated.  In  thct*am|»sgna  there 
U  uu  trace  of  the  broken-down  aide  of  a  crater,  sod  still  lews  of  auy 
•'urmiN  "t"  labaSrial  lava  which  Bowed  rVon  null  *  I  ■  jireasiona,  lik<» 
those  which  to  derixmdy  demonstrate  the  origin  of  the  currents  or 
"cheires"  of  Auvergnc.  On  the  contrary,  all  the  stratified  accu- 
mulation* of  basaltic  rooks,  tufa,  sand.  lupifii.  puazuolaim,  travertine, 
or  grave],  indicate  uhhI  dearly  thai  ihcj  bit*  all  DOSQ  famed  or 
rolled  under  wafer.  Among  ma  oldest,  and  at  tha  MOM  time  the 
most  crystalline  of  these  rooks,  is  the  basaltifurm  felspathic  gfl 
atone  with  quartz  grratsJa  of  ioliu:  or  priMuutic  (|iinrtz.  tli<-  lepD 

In.*  »f  Hiuii^tiiart,  »hich  OOCQUSBl  the  rugged  lull  nf  iCada-nlnni, 
about  2-170  French  fed  above  tne  sen.  and  a  few  miles  only  to  the 
oast  of  the  higher  tmehytifl  mountain  of  Amiata. 

Tlie  i  tark  I  hire  Bo  make  on  this  rock  is,  that  it  seems  to 

have  been  thrust  up  through  a  basin  of  tertiary  subapennine  marls, 
a  portion  of  which  it  has  overflowed  and  covered,  just  os  many  of 
o«r  Uebridiau  trap  rocks  (to  use  a  British  illustration)  have  hem 
protruded  through,  and  h;r.  rn     inittd,  our  oolitic  shales.     Thi 

Alarquis  I'aretoaJso  describes  the  taphrinc  of  Itadiccfaiu  as  overlying 

the  tertiary  ltrata|    but    I'illn  believes  it  is  m.  old,  that  the  sub  Apt  a 

iimii'  iinirl*  wers  niTiiMiiiUtrd  around  ii  uhaBfljoenl  to  Its  efloiavan, 
The  utter  dislocation  however  of  then  marls,  whcie  tl  UU 

amid  the  masses  of  detritus  on  the  slopes  of  tin  IniN.  convinces 
me.  that  the  igneous  ruck  bunt  through   them  in   lUdienfarii.  BO  I 
than  onrflowee  them.    Than  an  aonaa  ap|ieaiaiH»ee  m  if  oanauli 
of  lava  had  proceeded  from  this  mountain  of  Kadicofaiii.  but  tin-. 
are  soon  broken  off,  and  are  traceable  anil  m  loose  dismembered 
btooki  which  spread  otai  the  tiopeoj  particularly  to  tha  lonth.    On 
laaat^ndina  from  the  mountain,  and  after  travelling  to  the  opposite 
liank  of  the  Pallia,  we  find  what   1  consider  to  lie  r.hr  »»ame  fi-ph 
lava  regularly  atnttftcd  in  the  escarpment  altove   Poutc  tirepo/mno. 
north  of  Aeiiuapeudcnte,   where  tlie   Papid  States  an-  botUOOd  bjj 
Tuaeaiiv.     Tin-  bloc  subapennine  marls,  fig.  I ».  |»  Z^\,  an  Khan  well 
exposed  at  the  base  of  the  cliff,  pnrliallv  covered  by  a  thin  coating  of 
yellow  sand,  fii;.  I  /-,  both  of  them  well  known  in  these  countries  a* 
cntitniuirur,  marine  shells  ;  and  these  are  Immediately  and  COnf 
summit  m.-d  by  m»  amygdaloid,  the  concretions  of  which  are  as  oonv 

Tiuct   and  well-fdled  ae  any  trr»p-:uny«<Ialoid  of  the  Highland*.      Tin- 

is  followed  by  a  considerable  band  of  the  xr<-_.  baaw,  fig,  1  e,  01 
tephrine  lavn  with  l-.ui'itr.  00  which  Ai'ijunpendente,  BIm  Ekufiooftni, 
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•ilt  *.  The  still  higher  plateau,  south  of  the  town,  t*  occupied  by 
grcar  i  in,  |,  M88N  of  the  well-known  yellowish  tuft  of  the  Campaarna, 
fig.  I  if,  in  the  purmolana  or  sandy  bed*  of  which  many  cavern*  have 
I.  No*',iftho  "  tcphrino  Iftl*"  had  luippnil  lo  con- 
tain notifo  inatcidof  leucitc.  any  British  jri-olo^wt  nugbl  i  :>  I 
trappean  sreeustone ;  and,  as  it  is,  there  can  be  no  sort  of  doubt  that 
these  Italian  earlier  rotat&ii  products  an-  as  much  of  subaqueous 
ils  manne  >»»'l  ami  vuuls  which  they  liave 
hnvrtned,  and  which  they  im:n.  .linvlv  overlie. 

In  dcseeiiiliui:  from  St.  Lorenzo  to  the  Lake  of  Bolsena,  the  hard 
Icuritc  luck  in  leejfl  t<>  ronUm  crystal*  uf  iiyruxrnr,  hornblende, 
fc1*|w»,  and  mica.     Occasional  fragments  01    seconds  mive 

-tone  aUo  occur  in  this  rock  Ita  ii  thrdommant  miu.-rnl. 

This  leucine  rock  b  encased  in  a  vast  tliidtlaf  of  tufacvuu*.  rami) 
or  marly  tufa,  in  part*  a  peperino,  in  parts  acoriaccous.     It   ii 
this  feature  of  being  more  senriaecous,  and  in  here  and  there  bav 
a  ruiigh  or  trachytic  Aspect,  that  these  eruptive  rocks,  whetlkrr 
snltic  ami  rotn]iact  or  loose  and  scoriae*  S  ret«mbl<  mod 

lavas  and  their  accompaniment*  than  our  Itritish  trap*,  lint  I  "ob- 
served imil  inn;  like  a  regular  tjini-tprnvcntal  or  outward  dip  from 
the  Lnkc  of  llubrtia.  The  Marquis  Pnrcto.  however,  who  examined 
tin-  whole  aSnonsH  light  outward  tscfaatta  .  but 

era  it'  it  I"*  so* on  thoK  Urn  of  the  Ian  wUcb  I  Ad  doI  examine, 
tin  re  is  little  or  no  analog'  between  such  an  arrangement  and  the 
highi;,    i  >f  n   «uhaerial   volcano.      PafCftO'fl  STC 

are  ouly  to  this  effect :  "  Qnc*ti  bunch i  inchinaoo  gnu  I  pit) 

nl  <li   fiinri,  efts  MT9P  if  cr*//Y>  del  la  ravita  mcdcHiiin."      The  bl 

DflOt   leucine   ruck,  which  occurs  ueor  the 
incut  nt  the  north  end  of  the  lake,  \%  again  found  raje  little  atn.vc 

:tv    |r\.-|    in  Hi.-   -u.idi    *n|.-  of  (he   tOWO   of   Bol»>  Hi,     ttlirn 

in   de\ioii«    columnar    masSM,    DOt    unlike    many    of    our    prismatic 

baaalts,  and  L*  comnoM-d  of  Bl  pentagonal  And  foxagOftsd 

columns,  h  Tary  to  daflblfDJ  angles  witli  the 

son,  depending  probably  upon  the  outline  of  the  cooling  surfaces 
of  the  pffl  eadtfaBg  BOflCevhsS  with  which  the  eruptive  lava  came  in 
contact.  Further  southward,  *.  e.  on  the  east  bonk  of  the  lake. 
whit  in  parts  having  a  scmi-riumiceotis  or  traas 

aspect,  alternate  with  courses  ofgi  j  oolonrea  scoriaccoos  lavn.    i 
Ufnsmuaj  nuwnincd  !ltl>  country,  will,  I  apprehend,  be  dis- 

posed Id  doubt,  that  the  trachytes  of   Puecam  and  Um  I 
arc  anion  of  these  earlier  volcanic  rock*.     <H 

•  In  Rmngniart's  classification  of  rocks,  the  Uawlt  of  Radicofani  h  caflM  '•  Tc- 
ptirinft  pavimitntcut^."  and  frs  aiK>ciacr<!  boHi  with  ttu  Uva  it   \  "Kir,  in  Ativrryn*-, 

anil  with  ft  procncfioA  of  UooM  N  novo  Kn  nodsn  Ubbss.    kndret  sftthinjr;': 
yfoto^ea/^moretliuiufithanthr  iMTiadtoi  ernptlcm  M  tbeac  tUrtcrocki.    Again. 
ihc  ^■•*lt  nmlrr  A^nnpendciito.  vhirh  g*o1ogV  iD 

virird  mineral  prulunjrTitinn  of  I  bin  ii  iwuing  from  tlw  re  as  that  oi  Ra- 

tli- "fjtii.  i»  ilisii:  |>hi  in:  iiui|»)n^t»ic|nc,"  mnrlj  ItccaoiC  il  tiaffCSU 

locuutiiih  Imbedded  rrvttals  of  «nip)iioynr  or  Iruriir.— (*Iatrijlc*tltm4tt  ftocArt, 
PP.  :  : 
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deed,  the  Marijui*  PaTetohas  afforded  nndouhtt'd  pn  lU'serip- 

lion  mid  M-etiona  explanatory  of  the  iCruCttOT  of  flu-  |  .  ii  "l" 

Viicrbo*.    Montr  .Sorinno,  tor  example,  which  Uh  traveller  To  Home 
from  Vitcrbo  lenves  upon  his  loft  bruit),  and  which  rwc*  to  about  3300 
feet  *in>vf  the  m   i-  BwntiaOya  nun  of  t .- ;«.  h .  f . .  overtopped  by 
lh<*e  tuff*  and  seurincvom  ncmimilntum*,  wlneli  c-iirunihrr  U 
itc  road  at  L' ImpofU  bi'MM-'ii  \  itcrbo  and  Roncigboae,     Tt 

luttrr  drpoMt-  uulv.  ■OOBldiag  lo  l\nivti\    nmld  have  had  mi  Uiol 
mpttd  r.irrwiitiiiirution   ivith    lln    ufmoKplmn        The  priority    of    tb* 

trachyte,  or  itxlnrumtion under dSAnenl  ooadil ■■.  >•  ■  I    ul  hi 

after  show,  a  |»oint  of  considerable  iinportaocc  ia  ita  bearing  on  the 
question  of  the  origin  of  Roee/i  Muutiiui  in   flu-  .Wnpnlitnu  Sttf* 
*  Fur  11  mure  *pmnl  flOOtillutlOU  <>f  100  ITOatOfl  pun  of  Ou  -•"!  «lk  ngkn  »>f 

l!ir    r.i|i;tl   Slate*  tllAti     r-    i.'Vrnil    in    nn    ifa  Irli.   I    r,  l'(  r  the   rffttfor   U)  a  nu'tntiir  nf 

iete  L.  I'areto,  enr tiled  "UMjni  |taho  cU  Moota  Amlnta  a 

Itotna."  I  Ui tract  from  the  Uiornalr  Aicndtco,  Uuiua,  1444.)  This  anthori  '•>' au 
appeal  lo  nauir.iI  villous,  prove*  that  of  the  volcanic  rocks,  as  distinguished  fr<<m 

pi u Ionic,  trachyte  i>  1 1 ■  *• >i  ancient,  and  thai  ai  pofau  «'■  il  and  wath  aoif  of 

00,  thai  roek,  setting  at  one*  on  tertiary  marine  »eniiii.i»  OOTtfad  BJ  pmai'noriaO 
agglomerate  and  volcanic  tuff.    All  the  tracliyitc  mWM  ti  Inch  1  have  wen  in  Italy. 
OOHMrfOd  <«»  me  thf  idea  that  tltey  hail  KmMd  in  u  pasty  Matt,  io  o*  t<»  Ihiim  .:..■ 
»nd  Aatimrd  ronea,  which,  t  ravening  tin-  pn  irM*  of  tlsbanlMOUl  nrn-in, 

were  the  prtcurttfir*  of  .xll  the  other  volcanic  pfodoctloni  of  to*  peninsula.  The 
■mora  leoof  trachyte,  il-s  crystals  of  riaccolite,  Its  lllholugical  dlsi  h) 

EbM  rireotono,  punnc-stonea.  Ac,  and  its  nietaiiiorphic  irillucncc  an  the  con. 
ttauQQl  deposica,  tl<>  nol  conn  within  rny  prcM'nt  nhjeet.  iSrt:  the  work*  of 
P.  8o>i.  Panto,  Pilia,  Ac.)  All  the  Mbaconenl  volcano  proaacii  "i"  the  Papal 
Stales  arc  5x011  perl  together  by  Parcto  under  the  heads  of  tutf  with  pepflrno, 
and  Ufl  vinli  l.ijulli.      Ilr  lirluAi-h  rl nit  ;tll  iiir  luff  with  pODOinO  Mini  HHtd  ag- 

plomcr.ilr*    ITfltra  t'.>riTH"l    Ofid   arn»iu>-i!  iiihIit   RtlOr,   wliiUl  lln-   (ni|itn«ii    and    ttll 

Of  ilir  liipi'li  may  have  occurred  at  poiuu  in  eoanoiton  arlln  tin-  atBOapbtJKh 
He  gives  a  full  account  uf  the  form  and  structure  of  the  deject  tons  all  around  1  lie 
creat  cavity  of  the  Lake  of  Bohetm.  and  »  dtipoaed  to  tlitnk,  that  il»  parasitic 
and  era  I  it  i  Ion  1 1  ■  ■    on-ii|iii'd  It*  iii.jillrr  luVi  -,  ma.  hecfatci     of  OlO    tion, 

.Milnm^rli  iw>  one  of  these  cavitic* — not  ettu  the  Lan  dc  Vieo — Mctnod  lo  me  lo 
fall  into  the  nunc  category  a*  the  extinct  true  volcano*  of  Am  rgBOi  still  I  I 
with  Pareto,  that  some  of  the  MOdaOOOU  -iml  |iumic«ou»  niatcrml".  plftlCUMji* 
on  tt»c  plateau  noutl  of  Vitrrho,  w*ro  proW>K  ej«Ot  A  into  tii>i  tLOMMphtrO.    ThaaA 

hate,  I  admit.  i.*)Miii.u:nol  an  aspect,  th»t  thaj  raaj  irtD  ropmonl  lha  1.1.-.I  openUon 

ma  series  ot volcanic  eruptions,  which  tcnmuateil  u  the  cromuN  nOt|  hy  throw- 
ing up  ibiwi  nittoi  into  thoati lohcro.    Wbibi  Pvnto  ot  Uonei  thai  uw4cpRO> 

liom  mot  t'lnpoau  iDd  tha  Lolaoi  VSco  boan  eratan  afhoneo  lha 

leodili  andhorablcadk  Miephruun  baadl  i<o  taraaflotredi  ae  ihtakfi  n  i  do(  taal 

■  the  greater  portion  ofereru  volcanic  eruption,  even  in  these  Colics  Clnnmi, 
was  aubaqueoui.     In  my  opinion,  iticli  uui hunts  aa  that  of  Orafcam'l  taland  WOOld 

rspiuin  nil,  rvmi  iba  Roaa  rooralj  of  -1"'  voloaado  nhaanruiKiiai  in  the  northarn 

(rniupagmi  and  tlic  region  around  \  itniiu. 

The  po.it-plioceiie  shelly  formations  011  the  coast  of  Cmta  Vccclna,  which  are 
loarfi'il  with  unmrrrnn.  fruDOBtB   of  tta  OaiVor   toloaaic   KkCki   r.f  nhirh  Wt  110 

treah-.  1  otkxi  dwoi  Aatod  aittorl i  Lha  u  i 

niulatlons  of  Hint  ante-hfsiork  sea.     This  evidence  tenth  also   to   prove,    thai 

although,  even  at  tlut  t.mc,j.o  rcn.otc  .  |»,  the  roolluaca  llaiBfl  m 

the  Ml  were  the  same  at  those  which  DCnl  inli;ilnt  lha  Ifediternm  I  U  UK  ph  teal 
jeogruphi  of  tin:  eoaaf  of  Italy  Boat  hair  bCCD  Vrtdelj  dlft  "  al  iiuni  it>  picscut 
outline  ;  mul  |htl  il  uflli,  that  are  now  300  feet  ahove  the  j»on,  were  then  bes«b  it. 

10  all  the  lower  countries  of  the  Cam|iagua  must  have  been  then  Ivr  arater, 

uh.ther  salt,  brackish,  or  freah.    This  a  obrt  -ill  be  again  adverted  to  in  tm. 
of  the  hatian  voleano». 

\or..  vi. — fmit  1.  % 
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But.  if  for  a  moment  we  were  inclined  to  uipnoor  that  snch  rock*  ai 
the  tuff*  of  I  In-  «  'nmpogna  m\)x\xt  bare  been  Sinned  uu 
aphere,  all  dowbt  would  U-  tiiapcltcd  by  titiding  Uictn  associated  with, 
nxul   covered   l*y   great   ihickucw*  of  wiU'Mrora,  wM 

■■  us  from   Menu  Futacone 
tO  Yirerln>  and  the   Ink.-*   Qd    Wo.  Ifaccano,  and    Brucriaao,   Of   r. 
Inrio  and  the  gates  of  Rome,  we  see  that  their  vrn 

i    dejections  arc   so  mtimntclr  associated   with  the   uj>|>tt   -i 
■petudne  strata  charted  with  n  i  1  n«t*r -worn  rounded 

pebbl  :miiii'  linii-.to  m',  Hi  .(  nil  douht  »  dU|»clh\l.  and  we  arr 

pelled  to  ooododfi  thai  :ill.  01  bi  ,  mch  earlier  volcanic 

rcCka iv<  l  hart  bithorto alluded to, and whaA occo]  >:]>agita, 

were  formed  oiler  the  aca,  or  m   llutl  combtion  of 

--    '.,1m  m    t ho   former  bottOBM  of  tens   nvre  emerging  and    were 

eoraed  with  bradUab  or  impure  bautrine  water*.    Si  bete 

•  may  he  included  do  of  Brongniart ;  and  although 

Btoodli  atteoopte<  any,  an  distinguished  front 

ndar  tuffu,  and  a  third  rariftj  tlui  mav  he  called  earthy  tuff,  I 
illi  Fnrefo.  thnt  all  Mcb  ftWhSott  drpend  on  mere  meal 

acctdeati  ind  ban  do  wrt  of  gcologica]  bearing.    All  these  rocks 
htfini  r  raried,  eonattnla  iu  fact  hui  one  formation,  from 
naoaoan  toff  of  Moots  v.  rd  >Bd  tuffs  and 

Krucite  htvni  of  the  (  iinininn  Hill*.       I    lm\c  lhti«  durll  mi  the  ten* 

nature  of  these  rocks,  in  order  to  attach  what  I  consider  to  lie  the 
words  "craters"  ami  "volcano*,"' vhieh  hart 
av  into  tbe  deaoriptira  hand-books  of  lis* 
nnata  to  fancy  that  there  were  formerly  many  volcano* 
like  V-  ■  i  Horn  in  thin  region  ol 

of  the  older  chws  of  volcanic  rocks  I  will  .  few  other  ex- 

ampin,  Thi  daapnvin  near  Mont  FSaac  eaonits 

section*  of  rock*,  thchifh  antiquity  of  which  in  relation  tothr  present 
liiimi  of  things  ta  fbither  Indicated  h  hi  rite  afforded  thp 

c  lingt?  rounded  Mocks  of  pepcrt  rkkh  are 

strewed  rjiw  the  dope  extending  from  Monte  Fuseone  late  the  ttcrik 
willi",  north  of  Vitorbo,tii  which  the  w-ell-kwmu  liulienmi,  or  hot 
bars    hi  >■    I  m       All  these  blocks  were  manifestly  trans- 
ports! by  crent  nnucous  currents*. 

It  is  in  the  lanoj  rarietia  of  this  group  af  rocks  called  pyTiiin. 
pmsuoLtno,  fro.,  that  fax  the  greater  uumbcr  of  the  Necropoliara  of 
tin-  BtraiOini  aT«M  aaratedi  rui  well  na  the  crypts  and  «uht< muwan 
Miictunrii*s  of  the  earlin  (  hristiaa  martyn  and  refttgee*  in  tin 
fironj  of  Rome.     He  who  \i«u  tin*  rite  uftUr  ancient  Btroacau  i 

of  Vail  mar  at  obacfration;  Foi  whilsi  ihe  fottrtaa 

stood  on  toa  harder  rocks  .  ra,  \e.|.  the  tomlw  of  the  Necro- 

[x.lis  niTi-  hiirmwcMl  ont  of  -:onlv  1 00  t<>  the  north  ol 

,  which  is  miuiife^ry  a  finely  laminated  rubtqwoin  In 

the  same  way  at  Voltcrra,  B  rookl  are  not  of  igneottS  origin, 

•  'IV  formatinaof  thcgrtil  v  nfculiar  traTcnlrtebvlliea* 

•MmJ.uuun-nf  Vit.  rbu  ara  desi   I  Ifi  'PrinchiU  i  ol  OtvlpRT,'  7th  okl, 
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hut  are  simply  the  munponniuc  clays  with  Tcllaw  sand*  anil  « 
•tone,  we  see  how  the  Etruscan*,  building  ran  city  ou  the  former, 
constructed  tin  ir  tombs  to  the  dry  and  easily  worked  ?'.nUu  of  the 
latter,  the  ••  pnrichiu.i  "  of  the  Italians.  Tufarvous  dejections  and 
erupted  rock*  containing  leucite  rfmfljB  to  those  already  described, 
occupy  larjre  oortions  of  the  Papal  Maremma.  They  arc  aUo  parti- 
cularly well  uVvclopSjd  :n  that  iiu-l  dating  low  country  which  OCS> 
stitute-  tin-  iiurrh-uvsti tu  part  of  the  Caiapagna  and  extends  from 

Moutero?:  bl  Efepl  to  t'mt.i  t'o-tcllnun.  I  i  i  lilts  nd  deep  denu- 
dation* 1 1!  I  ii'iitinin  il  |i!itri  an  very  si riking,  and  tho  rignfl  btflk 
of  the  Tilier  nenr  BofgbtttO  is  instructive  iu  cSubitfttfl  the  prhhh- 
beds  of  (he  upper  sulhipeiiniiic  period  surmounted  by  leucitic  larsv 
tbaa  trnqnertfopablj  piovftne&  that  this  sjhcom  ruck  ms  poured  out 
mulrr  toe  SfltsiSj  whiUt  *> all  lower  down  in  the  valley  there  are  ro- 
aggrcgatei!  heap*  nl  a  I  iter  Irilr,  in  wliicli  li-ueitic  nicks  and 
the  debris  of  pre-c\i*t in*;  pebble  beds  are  all  mixed  up  together -.  a 
condition  of  thing*  in  all  n Spl M '  ■  SUfJagQBI  tO  Hint  which  1  !iavc 
[feed  ..-  0CCU1  ring  at  Pontc  UoBs  MttT  Rome*. 
Again,  in  pasting  hv  Kmpctc  and  Castclhiccio  to  Otricoli,  pebUe 
Im-i1h  composed  of  Apennin  umeslooe  are  seen  distinctly  toaltem 
with  Tolcanie  tuff.  A<snrintrd  with  these  suhiumcous  volcanic  | 
jeeimiM  nf  ilie  l'tipnl  Slate*,  BJC  traurtuici  which  lia\e  i'\nleiitlv  lieeil 
formed  at  different  periods.  Thun,  n  u  the  aooompattimsKiti 
of  the  volcanic  phwuiomciiou  are  almost  confined  to  iic:ipiouse\uUitinn 
of  travertine,  loaded  with  coarse  angular  block*  of  younger  secondary 
limestone,  occasionally  two  and  throe  lectin  diameter,  u  hich  are  homy. 

eomhril  t!r<Mi-hiiiit  niul  associated  nitli  tuff,  marl,  |a     These  masses 

HI  'ii  v.  h    '■••ill''  the  nbabennine  marl*  and  sand,  anil  nre  covens! 

by  lacustrine  HllsilfWW  with  Zs/maev*  and  P/anorhes;  and  tliis  again 
bjr  sandy  loam  vait !i  land  remain*  S9sd  coarse  alluvia. 

Travertine  past  ana*  present.— 'V\w  mpHttCS  of  state  IB  tin 
lnrii  parts  of  Tuscany  just  mentioned,  shows  very  clearly,  that 
the  purely  marine  condition  of  the  strata  under  modi  the  nb- 
apeauiiie  sea-diclU  were  accuimdated,  gave  place  gradually  tooth 
nthaqneous  conditions,  in  which,  nrter  many  "quasi"  volcanic  erup- 
tions, accompanied  or  followed  by  the  formation  of  much  trm 
tine,  those  conditions  were  at  length  terminated  hv  a  more  purely 
terrwlrial  state.  BvidCDOM  b  thl  OttsTDSgns  di  noma  slill  more 
completely  sustain  this  view.  Spsda  and  Ponai  have,  it  is  true,  found 
fragments  of  an  oldtS  trnvertini*  iu  the  tuff  of  this  region  f,  but  they 
wlinie.  rlmf  tin*  r/n'e/ masses  of  travertine  (prim-ipalh,  formed  under 
water)  are  of  a  datl  pOitntOT  to  the  earliiT  volcanic  rocks  I  have 
been  describing.     Iu  my  former  communication}  I  la  dia- 

gram showing  how  the  lacustrine  travertine  of  l'.mte  Mollc  belongs 

*  Ses  Quirt,  foam,  Oeol.  Soe.  vol.  v.  p.  296, 

t  Sa\i  describe*  a  travertins  In  the  Pitin;li:i:  I  "■  faSSIDJh  winch  k  cotpom!  by 
volcanic  tuff  and  pCfeiiAOi  omli  c*l»c*  sic,  huncvci,  cicrplioual,  ami  Pill*  admU  | 
that  the  preat  massei  of  ancient  travertine  arc  of  the  youagcr  pliocene  Sgc.— Sagyh 
tkmparatiro  dei  terrvni,  &c.  p.  25. 

J  Sec  qtwrt.  Joum.  C40I.  SoC.  vol.  t.  p,  296,  %.  40. 
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to  Qui  poeteria  date;  mid  there  can  lie  no  doubt,  that  from  ibe  pe- 
riod when  the  turuls  were  still  much  under  bre  I  mh 
water,  end  when  travertine  was  fanned  in  broad  ancient  depression* 
thru  in  BOW  reduced  to  the  river*  Tiber 
And  Anio,  then  baa  been  n  more  or  I  I  tra- 
vertine.    Id  order,  however,  to  draw  a  dear  distinction  between 

i  n.iiurr  iii  pcodnd  (dec  condition) 

different  from  thoao  which  now  prevail,  lot  in  appeal  toTSroli  and  its 
environ*.  There  Vfl  hard  fortunately  exact  chrouon- 
cai  eumjiarr  the  enormous  ranges  of  this  calcareous  deposit  which 
were  elaborated  lOBg  bcftcesaia  could  rune  trodden  the  soil,  with 
tbo«e  Hull  adi  ilion  ■  i  !'t:  fa  fa  re  been  made  by  the  riter  Anio  since 
the  foundations  of  the  Ktrusean  and  Koman  buddings. 


Rg.  2.— SrWrra  at  TV. ■,./. 


\  iflBletat 


Tnvvrtinr. 


Volcmr  tutf. 


All  TibtU  orTh  »h   *  Itb  ■  '  -  I   Uplitj  Itattdfl  OH  what  may  be  desig- 
nated the  nu  i  rtiwe,  line  h.fty  »carpf  of  w 
delating  and  Daotorted  layers  with  theii  rptendid  c  neon  the 

tiank*  of  the  i  »-r  lii|  purine  limestones  nf  tin-  Sabine  Bill  -. 

where   not  n  rill  of  WSteV  HOW  deeoendsi  mid  where  conrHM|ueiitly  not 

nn  inch  of  trawl  added.     He  who  nould  convince  b 

self  thnl    the  fcreat  maes  of  travertine   belong  to  a  remote  ant 
qaitj  when  tin  oODfigareCion  of  the  land  mu  wry  different  from  the 

!  <>\\\  to  :i-i- ml    bj    tin:    -mall   old   road  from  thr 
\ ilia   Adrians  ro  Tivoli.      He   uill  then-  BM  the  truncated  i-rlg«*  of 

that  finely  fan  .tid  with  watavprorn  pebbh 

a  former  epoch,  when  theaG  deposits  must  either  luive  thrived  away 
enrinenoee  which  they  now  oocapj,  mto  water*  which  the 
bathed  the  flank*  of  the  Apennines,  or  when  great  harriers,  since  1 
moved,  pent  up  lake* at  higher  i 61  ek.     Ajrnin,  if  he  shoidd  rle 

.:  the  wall*  of  RvoH  to  the  indent  1  ii  nbortua,  be  will  succes- 
sively pass  over,  tirrt  some  beds  of  travertine  on  the  teds 
of  pebble.*  chiefly  of  anciminc  limestone,  and  thirdly  a  great  ma- 
in- whole  i  r  these  repose  distinctly  on  rolnanle  tuff, 
■nth  much  duNmuutod  fackt,  in  which  carenn  have  liccn  exca- 
vated, and  the  krffffl  DOftlMII  of  uliieh  halt  been  eliamuled  out  hy 
the  Tbraona  or  Anio  (ate  %.  - 1. 

loC  i|ii:m  which  ancient  Rome  wnn  in  a  great  part  built, 

situated  hi  the  com  try  below,  end  entirely  scparat- 
hill  >:in  i  mtgmftoenl  proof  of  me  frandeni  of  the  pheno- 

menon which  pmducrd  the  old  or  nutc-lmtoric  travertine. 

The-*     utmrr'h  iocii    nindc   in    one    "t'  tin     t'net*   of  a   rart 

flatteuetl  doaM  OCCajr/iog    ninny   BqutTl  milea,    the  highest  points 
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of  which  arc  at  some  altitude  thorn  ''■  lflf«r  Anio.  Churned  us  it 
is  with  fossilized  seeds  and  nuus.li  plant*,  thii  travertine  was  doubtless 
formed  at  a  period  when  the  water*  entered  nil  the  lower  region  of 
the  Campngnn,  or  when  WrJ  oopiooi  umn'i.-ii  springe  urn-  in  notion. 
Il  was  therefore  accumulated  when  igncou*  UQ  rlevatury  action  wu 
still  acting  riftlj  :dnng  all  tin-  Italian  aoeet, — thai  action  wUoh  had 
pven  rise  to  toe  earliest  rolcank  rocla  nlrewK  describeeX  end  which, 
when  it  had  cn^d  to  exhibit  its  moat  violent  phase,  seems  to  hare 

been  foDoWfd  by  I  enpion*  evolution  ofpnmd  mills,  which  nrting 
•  mi  Kh|  RnUWtOBM  Of  the  adjacent   Kabim    Hill-  and  lit.  ir  outliers  that 

lanoand  this  tract,  derived  ihenAooa  the  buhUdiiwm  and  rapid  addi- 
tions of  old  travertine,  mid  -aturatcd  the:  <    tznotSL 
The  small  lake*  of  the  Solfntara  and  Twtn.ro  are  now  the  onlv  rc- 
rcatiflcs  of  the  former  Intense  encny  which  produced  tin 

widespread  nUHHM  of  old  travertine.  Biplflintd  bj  DftVj  and  ehrn- 
iiieh  <i  l>;  l.yell,  they  only  acquaint  us  with  the  DOdt  of  formation  on 
tbl    pmCOi    minute    mmIo.      As    DO   iCttUII    Of    In U i  -•*    have   existed 

anting  the  historic  sari  Lnsiij  portJoD  of  the  great  adjacent  low  pislon 

of  travertine,  with  th-  Kftfl  ptKH]    ■>('  the  pooll  lib)  W  nwrttZOnMI,  oiiv 

then  on  the  western  ilonasofthc  Tivoli  Hills,  the  foroaetion  of 

-Mmiwuis  hrcadthx  of  travertine  exposed  in  tfa  -  loctlitfe* Dion]  bl 
referred  to  the  close  of  the  met  inbnqucous  volcanic  epoch  winch 
wiw  isnuinnted  hv  thoolerntion  »f  the  ('anipagnn.     II.-  who  i  na 

the  flank**  of  the  Apennines  r.iut  their  reccv«e%  will  find,  1  doubt  not, 

iriaiw  other  ma«*cs  of  trnvcrlinr  counl  in  extent  to  those  of  Tivoli, 

Such,   for  example,   fell  unexpectedly    under  my  own   notice  U  I  was 

n -I  hi  iing  1 1  Mm  Efnplcnbj  i  be  iniddlt  roadi  whan  to  the  north  ofFerto- 

tino  1  saw  the  iipcnninc   limestone  and  *uperpo»rd  macigno  covered 

on  their  edge*  by  a  creat  breadth  of  honeycombed,  hard,  dry  traver- 
tine, which  extended  over  the  broad  volley  in  rough  ami  undulating 
hillocks  occupying    many   squm   miles    anil    mrromided,    n«   Ql 
Tivoli,    by  the  volcanic  tuff  which  mar  Val  Montour  fiQs  up  nil  the 

reit  of  the  trough  between  the  Sabine  and  Latinn  Hills,  and  rises  to 
a  considerable  height  nn  the  flanks  of  the  latter. 

When  we  contrast  these  grand  operations  of  ancient  nature  with 

the  UBJNnltl  Of  Cnthuj  hike.,  md  rivers,  we  at  ouce  see,  thai  then  i- 
|1m   olinmi   Bnl  Of  Separatum    liitv.ci-i   tin  iii,  dependent   in    fnet  nn 

Kreat  chants  in  physical  jBrogrnphy.  Tints,  the  above  mentioned 
Inst  of  hilly  trauTtiue  between  the  7olscian  aud  Sabine  ridges  of 
npenninc  limestone  i*  separated  from  all  the  drainage  of  the  Anjo 
immI  tin  Tibur  and  the  Cnmpogna  di  RotAe,  by  :i  rt tfvoftift .ujimrimi" 
composed  of  volcanic  tuff.  Again,  whilxt  the  ancient  deposits  of 
Tivoli  hnve  taken  place  where  the  course  of  a  river,  still  charged  to 
some  extent  with  lime,  mnv  under  very  different  outline*  serve  to 

*.  xplain  the  motfu*  opera  ntli,  lure,  on  the  c<Mitrai\  theft  it  HO  '  'am, 
hoifAtnra,  DOT   bit* J   a  frw  peVihlr  rirnlet*.    the   feeders  i  \  tin-  *  inri- 

jfliano,  bring  alone  visible  at  the  base  of  the  hills.  This  travertine 
tract,  then,  has  also  been  accumulated  towanU  the  close  of  the 
earlier  volcanic  period,  and  after  the  tuff  of  the  Camp-on  had  to  a 
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great  extent  assumed  its  present  outline  and  constituted  terra  finna 
an  I  lutural  harriers. 

lint  to  lltUll  to  Tivoh  tad  there  compare  the  present  upmtkaal, 
in  the  fonuatio  runOj  with  those  of  former  ilnyt. 

We  than  «*,  thnt  nil  tin'  enlrnreoua  matter  whieh  i!  ■  nv. 
Caicntclle  have  added  to  these  ancient  deposits,  since  tie  Temple  of 
Vesta  and  tlic  \  ilia  of  Maecenas  were  lnr.lt  upon  them,  »•  so  mere  an 
ijuTu-tiiHum,  thai  if  it  van  necessary  to  estimate  the  age  of  the  ante- 
•  ri.-nl  it  -;i r tit-r  lisMftilM by  such  a  scale,  wc aim'  to  recede 

millions  of  year*  to  nrcouut  lor  its  dimeneioae.  When  we  redact, 
iniwoci.  upon  what  must  lit*. i-  I. em  Hie  condition  of  things  when 
tri-  (Thole  od  Llul  QOAtf   r.u'iin  INU  th«    Scene  of  powtrmi  volcanic 

•clitUi,  ilutr  call  be  nodJrlieuUy  in  innr;  *a*C  quantities  of 

travertine  may  than  haw  been  spread  out  in  a  eompn  w>rt 

tuue;whiKi  the  limited  ami  do  as  is 

perfectly  intelligible,  now  that  TokeOH  action  is  richer  entn 
mant,  or  only  exhibits  here  mul  then  hfiUi  sign*  ofiu  subterranean 

cxint' 

In  reference  tu  the  enormous  dimensions-  of  the  old  travertine*  of 
Tiroli,  Sir  CfaarlM   I.ycll  lis*  expressed  hi*  belief,  thnt  ii 
have  been  i.irnicd  in  a  deep  lske,  or  n  •  hnnce  to  one 

of  those  which  have  btCO  l**t  off  in  the  historic   period  along  the 
upper  course    n|    rln-    Aiiiu.       Hut     I    cannot    Where  that    the  mk 
which  the  old  travertine  of  Tilmr  mi  formed,  n-nld  hare  hero  in 
existence  during  the  DOODpattan  of  [1  tbfl  human  race,  as  my 

friend  lend*  n*  to  inti  1  i\  Ii-  mioa  of  the  dwcoirry  of  i!.e  imprcs- 

sion  of  a  cart-wheel  in  an  upper  portion  of  this  rock.     This  circum- 
stance can,  it  appears  to  me,  he  much  better  accounted  for  by  what 
has  recently  occurred  itt  Ti.oli,  mul  without  connecting  the  em; 
Invert i ne  n-ith  i  lie  work*  of  man. 

The  river  Auio  has.  as  is  well  known,  escaped  from  the  flank  of  the 
Apennines  for  Ago*,   Imtli  bl  «  prineipa]  DMnnel  bet*  real 

plnteau  of  tlaicrtine  on  which  Tibur  orTivoli  htl  ?»«*•■  n  built,  anil 
adjacent  ridge  of  secondary  (cretaceous)  linu-'tone,  and  also  by 
DWBOfOni  underground  currents  which  find  their  way  through  tlve 
cavities  and  r. ...  .*,-*  ..i  1 1 *.  rmvprtiiie  < o  iusuc  in  the  Cascatell-.  In 
fact,  the  hard  impervious  crrim-eons  line  .tone  OH  the  ritrht  hank  of 
tin'  Htream  has  heen  for  ever  throwing  off  the  waters,  and  forcing 
them  to  iiniieniiiiii-  tin-  softer  old  travortiofl  on  tin-  left  bank,  and  as 
tho  necessary  reatilt,  n  city  built  on  n  pa  HD  so  assailed 

/it  liK-li  tinmL-.  Iin*  been  subjected  to  peal  pai 

It  was  to  obviate  the  recurrence  of  these  misfortunes,  thai  the 
Cftvuher  IJcruini,  in  the  I  7th  century,  opened  mil  n  new  and  straight 
channel  I       nigh  tIiccnMrrn  portion  of  lbs  t<  which  curritd 

the  chief  body  of  wnter  into  th*  i  rhe 

Temple  of  Vesta,  whence  it  cascaded  through  the  grottoes 
tune  and  the  Syren  down  to  the  lower  fall*.  At  length  - 
remedy  proved  iuerricarioiiH,  prol  tSJ  U)  tin*  iIuim  upe 

getting   choked  up  by  increasing  layers  of  calcareous  nuUtcr,  ami 
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during  a  high  florid  in  IH.'d  ft  preut  calamity  occurred.      Ilnvinv  D 
suddenly  to  some  height  above  ii  I  maximum  level,  the  water,  unable 
to  escape,  wiut  thrown   back  so  violently    againtf   (be  south-eastern 
l«r  of  (he  town  lie  bridge,  thai  ii  brokaawaYtfc  line 

chiTx,  anil  with   their  fall    ih'Uiolislied   i!ip   eliureh    ■  •(    B ''  i.i;  1.1  nnd 

tbirty-m  houses,  ueariv  all  the  transportable  materials  of  which  were 
hurled  down  torrentiaftv  through  llir  cataracts  mid  fall*.  In  thij 
transport  it  happened,  tliat  some  of  the  largest  beams  of  the  church 
stuck  hut  in  the  grotto  rd' the  Syren,  and  one  of  them  in  particular  n ill 
remains  like  a  bone  in  the  gullet  of  an  animal,  and  will  doubt le. is  in 
due  time  get  buried  in  travertine,  vhiofa  though   I  ily  a  few 

rears  ago,  tn*pp<trentiy  subjacent  to  a  great  mass  of  rock,  accxumilitr-  n  I. 
I  banc  no  doubt,  before  the  lloman  asra.  As  in  future  ages  this 
bean  of  a  church  (and  many  other  materials)  Raj  be  fbvnfl  lodged 
or  imoikcd  apparent^  la  tbi  bodfj  of  tin- rrnnrtme,  it  might 
be  interred  (particularly  as  the  courie  of  the  Auio  has  now  been 
greatly  changed)  that  the  church  rafters  were  contemporaneous  A 
the  fornintion  of  the  nneieut  travertine.  In  like  manner  1  believe 
that  the  cart-wheel  alluded  to  by  Sir  ('.  Lvcll  may  have  been  trans- 
ported at  I  comparatively  recent  date,  and  was  by  soma  such  ojiera- 
tkm  WcdgerJ  into  n  recess  of  the  older  rock. 

In  truth,  tin  bran  ttBM  formed  only  a  few  years  apo  cannot  easily 
he  distinguished,  if  at  all,  from  that  of  the  pOBt-pIioeeur  period, 
Agreeing  therefore  uilh  Sir  ('.  Lvcll.  that  the  greater  portion  of  this 
calcareous  fornintion  waaacx'iiniiilatril  m  bhkca,  vfakh  Dfl  idn 
liavc  been  for  the  BaOll  purl  anterior  to  the  zcra  of  hi.itun,  I  differ 
from  In-  hilVrruer,  that  any  iinrti.ni  <.['  the  lake,  in  which  the  old 
travertine  00  vhifih  Tivoli  stands  was  accumulated,  could  hate  t 
luidrained  wheu  the  cart-wheel  in  question  was  dcpotitod.  The 
natural  ttettau  uln.-l,  BtpOfl  the  edgea  of  the  strata  of  volcanic  tuff, 
covered  by  irreat  bmnl.  of  LravartaUOj  in  WO  dlft  far  jPOH  the  (*am- 
pagna  di  Hmna  (see  tip:.  -.  p-  '"Mi),  must  comiuce  us  thut  the  physical 
•  mtliiicof  the  Te»iun  was  wr\  diilereiit  from  that  which  now  prevails, 
when  such  Uavflltiufl  QOold  pate  been  accumulated  m  a  lake  of  which 
■  the  wolcru  harriers*. 

There    enn    then     !»•    little    doubt,    that    nil    the    earlier    TOlfifl  il 

rocks  of  the  Campagiia  di  Roma,  ami  the  great  travertines  which 
accompanied  or  foUowcd  their  evolution,  unv  tunned  under  sub- 
iKMiOOU  DOOdiinut-.  The  marine  luumall  if  i  e  fbuVR  HI  IWI 
associated  with  aud  succeeded   by  spoils  of  terrestrial  life  washed 

•  The  ioblfl  and  iptrltad  noric  ax  tented  bi  Mm  PootMcata  of  (ir^Korr  xvi..  to 

prc«esl  all  bucIi  cafaiisophcft  o»  ilmt  of  1826,  give*  ft  itraigLt  ami  direct  liaitc  lo 
tlic  great  body  of  the  Amu,  liy  a  magnificent  tunnel  cm  rirht  through  the  pro- 
moutory  of  apctiniTie  limestone.  c»IM  Monte  Oitillu,  which  iti  (01  >»  uiaiiyagsi 
thrown  off  lh«  »*l*n  upon  tin-  trnwrtiui'  pi:**  ■  a u  of  Tisnli.  ThaMfl  »  eupilal 
piece  of  cagiuocriug  and  highl)  tnWnl,  thia  woik,  will  howercr  assuredly  fill  muter 
the  anathema  ol  all  lovers  ot  the  picturesque,  wIkiih^t  cum  endup*  Hi'  rnnipuriuui 
oa* the  present  straight  and  smooth  fall  of  the  chief  man  of  water  with  the  oU  appM 
faJU,  the  l»taul)  oi  irluon  il  DOff  lO  a  grtat  f  stent  destroycil  hy  the  loss  of  two* 

third*  of  the  n*tcr  which  furmerh  ru>ln -il  duwn  lliciu.    Bittfl  the  jjiultac*  ftl©  well- 

worthy  of  bciag  visited. 
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down  from  the  adjacent  Apennines,  1 1  ■  alooc  coosiiuited  the 

"teunrjrnu"  oflulv, and  from  the  cliaracterctf  some  oi  zest 

of  these  remain*  (uf  which  I   spoke  in  ray  last  ratnmuuitalion)  as 
well  as   from   the  nature  of  the  travertine,  »  taft  the  n: 

passed  from  a  saline  ion  :  I  rendition.     This  lntttr  period 

was,  I  boliete,  ccdeval  with  part  of  the  younger  pliocene  deposit*  of 

am  disuses  in  physical  outline  which  1 
ocou  uli  «f  Italy  and  Bi   1%  pre  i 

known  to   all.  nml  partiralarly  through  the  Inbnurs  of  Sir  Charle* 
i 

)'a!eanir  Rork*  of  Isatixnt. — The  only  op.  !eoe«s 

STOUT  of  the  I  <e  of  tnt  tin 

Panad  Ktatcc.  nro  thoao  which  occur  in  the  l.ntian  IlilU  to  the  south 

of  1;  ra  Medici  Spad*  and  Pomi  hate  convinced  ihcnurircs 

that  such  plurnnru*na  hare  prevailed.     On  rtuminiof  these  hill-    I 
could  not,  hovcTvr,  eubrai  >ire  view  of  those  authors ; 

■ttbofl  i  .  ii  'in  what  I  sbull  presently  state,  there  is  ground  tor 
ponag  that  u  mitral  portion  of  uia  tract  was  a  true  volcano, 
it  appeared  to  me  that  the  deprrssiou*  occupied  by  the  lakes  of 
Albano  niiil  Need  OUM  unilcr  the  tame  general  category  as  some  of 
the  lake*  north  of  ltomc  (Bolsena,  Bneconu,  ft©-),  and  were  therefore 
exdnded  (row  terrestrial  condittonA1  Endependentlv  oftlunrpi 
liaritv  of  miuerj.l  structure,  il  is  stated  hv  Spada  and  iV.n/.i,  that  all 
the  dejections  which  slope  down  from  tin  Albaa  II i II*  orcriafi  the 
tufas  of  the  Canipagu*.  One  of  the  most  .linking  of  these  in  said 
to  terminate  in  the  well  -fcoOWD  ha»altii'i>riii  mass  at  Capo  di  Bo*> 

the  tower  nt  Cecilia  Mettlla  near  Bomc  ;  bul   I  confess1  I  was 
able  to  observe  anything  tiki  the  contmtianofl  of  what  ::ii.'i:t  bo<  I 
it  coulee  from  the  Albafl  Hills  to  tkuit  classic  Spot.     The  rock,  it  is 
(in  ni-lilitf  and  pyrOXtDOi  minerals  of  the  Albnii  or  Latian 

system,  togothoi  with  WoUastotrita  and  paaudo-nephcUiie.     Dithi 

a&  it  is  t"  (rare  the  con  called  lhva-currents, owing, 

as  I  think,  to  KTOOt  denudation,  cvov.mi,  and  change  of  OUtll 
M.'i.|u«nt  t"  their  i ■iiiisMiiu.  the  traveller  perceives  that  iu  puniedina; 
southn-fti  Borne,  be  last  -  « «-  .; .,a  him,  as  Pond  [tinted out  to 

n. r,  tii.IM-  hrna-.l  sweeps  and  \wU  inululaiixns  which  principally  cha- 
nctorue  die  <   unpagna,  and  when  P 

ho  mounts  ou  d  alopeeol  the  Albinos  Latum  Hilis,     Incom- 

panns  th  '  aoaawaoi]  on  which  ha  then  jmumb  with  that  to 

which  ho  li»»Uhack.  he  already  sees  thru  masses  of  inclined  ilejectiow 
having  n  certain  community  of  character  radiate  from  a  eommou 


•  (a  their  theoTtHcal  profit*  showing  las  trr*i 

ftt  ;  ftinpujri  i  "'  R'miip,  Kpsdi i  Pi  rod  <•>■<  mpl  mtnj  wbdh  Lstau  oi  uia  --«• 

pfjiit*  ibovs  it  nine  inrata.    Tliim,  lueir  in«t  -•-  i^ros  areimclnw  uk9 

tcphriue  hualt  ovaflaw  bj  tba  inir.,  aeorte<  lipiUi.  and  purrcoUnc  of  the  i 

ire  all  coiniderrtl  mil  bul  then  they  arc  overlaid  by  the 

oou  marlac  UmaatODai  >aj  tnvas*Jnai  of  quaternary  aire,  and  «ro  follow**! 

by  tephrroc  h*i>*U.  iprrone,  ami  pepcrino,  all  of  nliich  are  eouaiitcred  teerettrial, 

as  well  at  the  younger  proup  oj  - .  and  Upillt  of  ihc  l-iiiaa  voleaaoc. 

Thr«^  l»a  liav*  baaa  doa«  inooawhJ  hy  the  rclica  ot  the  Mcillterraneaa  aea  a*»d 

'  '  i '  •  j  triii--  (lepotica. 
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Centre  in  the  form  offbeat  liandx.  Long,  however.  before  I  rcneln-d 
the  ascent  to  Albano  or  Frascati,  occasional  and  isolated  blocks  of  a 
raj  Aiflbneul  sort  of  Ira  were  pointed  oat  to  m  by  Pond.    Hmm 

contain  crj stalb  of  py.rov.-ue,  mid  lie  supposes  llint  I  hey  liau-  been 
hiirh  I  from  a  iniourlam  volcanic  orifice  in  the  Latino  Hilh  (aiicIi  aa 

tine  Cup  of  Binnibdi  to  which  I  shall  hanoft  r  ipedalh  idfnt), 

and  projected  to  then  present  habitats  in  the  CampSgU  distant  ten 
miles  from  the  supposed  source  of  their  Ofigfa,     I  Miall.  however. 
.iMnir  tt.  .u.Miui:  fin-  the  di*per»ion  of  the  .1;.  in  another 

manner,  before  I  0I0M  my  description  of  these  Lillian  volean 

Iii  ascendin»  Bran  thct'nmpagna  teCastcl  (Inndolfo  and  the  Lake 
of  Albano,  immense  sloping  mouuds  of  grey  |>*  pernio,  fig.  .'*,  it  &  lir. 

4,  3,  J,  an*  exhibited,  in  which,  in  addition  n>  uuiia ■nut-  CTVltafa  of 
leneite  ond  occasionally  other  simple  minerals,  there  arc  large  angular 

fragments  of  Apenninc  limestone,  some  of  which  Hi  in  a  highly  altered 
state,  and  also  portion*  of  pre-existing  en  Aniline  rocks,  containing 
i,  pyroxene,  game:*,  and  Ifnuyue.  I  roniVs*.  that  1  could  not  see 
any  exeat  geological  distinction  between  the  compact  leucitic  pepcrino, 
which  iici-iijiii  -.  flu-  lii;:ii  point  mi  whieli  the  convent  of  the  *  'appuceiiii 
standi,  as  well  0  the  cliffs  around  the  I>l*jiut il'ul.  deep,  oval-*hnpcd 
Lake  of  Albano,  and  the  leucitic  rocks  of  Holseim  nnd  Acquapcn- 
lt»   befbn   devcribed  .   nor  can  1   belies  e   that  there  was  any  gn-nt 

difV.-r.-iwi'    in    tb«r    Age    or    in   ihe'ir   ini-tlmd   i»f  i  mi..  ii.M.        Vi.y    lor-, 

as  in  the  so-called  pnrn<ilic  crnter-lnkcs  mirth  of  Unme,  the  i 
walls  or  baukf  of  the  Lake  of  Ubmo  :m  CDDlpletah  unbroken, 
without  the  semblance  of  any  gap  or  opening  by  which  u  rou/ir 
of  lava  could  have  flowed.  It  i*  trm-,  that  uhoiu  it  nn'r  in  tin1  ftOUttl 
of  Albano,  nnd  nearly  on  the  same  level  ns  that  town,  n  new  rut  in 
the  road,  made  in  establishing  a  bridge,  lias  exposed  grey  Ieucite 
lnvn,  overlying  uneonformably  the  ordinary  reddish  tuft"  of  the 
Camp/igna  ;  but  half  a  mili  (krtlici  on,  :it.  Lnrirem,  thee  two  rocks 
arr  confortnnhly  arranged,  and  the  same  system  and  relations  con- 
tinue toVfllelri  and  Cisterns.  Now  if  the  red  tuff,  uhieli  is  admitted 
to  have  been  n  subaqueous  deposit,  had  been  elevnted  into  land  before 
the  pepu  mi  ami  grey  lava  tlnwril  upon  it,  surely  wc  might  espeet  to 
•  trace  of  a  terrestrial  surface,  some  dirt-bed  with  remains 
of  vegetable  substances  between  the  two  rocks;  but  such  is  not  the 
caac,  and  the  one  is  at  once  incumbent  on  the  other 

In  mounting  from  the  outer  portion  of  the  circle,  or  from  the 
level  of  thr  roofcl  which  cneoinpnss  the  Lake  of  Albano  to  Rot  i  * 
I'm  pa  nnd   Mont*-  f'avj  (the  Ouhmnatiiig  poini   of  this  cluster  of  lull  =. 

on  which  IhcTranpls  of  Jupiter  Latauu  stood),  it  seemed  to  me, 
that  near  a  little  chapel  the  upper  courses  of  the  pepcrino,  or  out- 
ward fringe  of  rocks  alternate  with,  nnd  arc  finally  overlapped  hv, 
layers  of  scoria.1  and  lapilli  of  a  brownish  red  colour*.      Still  higher 

*  Though  I  came  to  the  eonclmloti  that  the  scoriaccoui  lava  overlaid  the  pe- 
pcrino. I  heg  that  my  cursory  researches  map  he  well  tested  before  they  are  al- 
lowed to  prevail  against  the  inferf  new  drawn  by  Meal  observers.   I  gather,  Inilrnl, 

that  EIoHmipihi  vicnrcl  thr  im:e.r->ftiun  in  Minicwlial  Ihr  *mnr  li^lil  ni  in^cli', 
fur,  although  he  enters  into  no  ilc.UiU,  liQ  explicitly  states   i  mt  the  isolated 
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-ind  Teaching  Kocca  Papa,  nil  traces  of  the  prperiuo  vanish,  and 
to  i he  summit  of  «t  abort 

the  sen,  the  whole  sum  consists  of  a  portiou  of  that  grand  »eoriareou> 
and  ciudrry  acctmnultttioa  which  forma  th*  ejremu. 
presaion  i  I  amp,  fig.  3.  i.at.iU.«.  « 

»tl,  from  that  peperina  which  I  consider  to  be  subjacent  (or 
formed  tn  rp  those  acoriaceou*  di 

which  Inr.i..  to  a  great  extent,  a   terrrvtrud  or  atmospheric  a»,» 
litre  *Uo,  in  physical  outlines,  we  reach  something  like  mi  analogy 
to  the  phoen  bit  one  of  the  boot  of 

Mb  which  anarch  ion  iowfai  »*1  encamped 

ft.  e.  to  the  north-van)  ii  broken  dowu,  na  expressed  in  a  map  of  the 
tract  prapao  i  m  by  Profa  --t  Fonai  (tig.  ;t,  p.  2*  I).   Again, 

all  the  rocks  surrounding  this  semicircular  cavity  hear  sigaa  of  sub- 
aerial  voir  riaccoiiH  T  lipilliarcnrrui 

in  8O0  Iflirnnir.  unl.ke  the  great  U  Ifl  tiMhSD  pi 

rioo,  ami  thev  are  associated  willi   what   1  *  of 

coulees  of  In*  a.  I  further  nhssi  ml  tortuous,  fppe  ■hsnrd  cm 
ftcorice,  like  those,  which  t<i  abound  al  Vesuvius,  and  tpherical  and 
iliin.  nod  gcodc*  of  the  aamc  substances.  A ;;iju.  thw  volcanic  dejeo 
arc  traicracd  by  dikes  like  those  of  Soiiims,  the  modem  ana- 
logue* to  which  nr«  even  aw  11  inl  VI  !"-n,  b  •■*••  •  ar,  wr  come 
to  judge  from  the  mineral  character*  of  all  the  associated  recks,  there 
arc  difficulties  in  identifying  some-  of  then  with  known  subacrial  pro- 
ductions. Tin;.,  then  are  apJM  •*■  liich  the 
Italian  geologists  call  leiduios  uva,c^taiaingcalcspar,  Qiaraond 

and    pyroxene,   nml  which,   hut   for  the  difference  of  the   imbedded 

simple  tiiiiiridb,  pointed  out  to  me  h\  SpAila.  I  could  not  distinguish 
from  lIlQM  ImaalU  of  lt;idicofuni  unci  Ai:i|unpoudentc  which  were 
uiimiotionably  formed  under  the  water*.  There  Ii  al*o  a  ererniah 
IflUltia  rOflV  with  ul'Wlsfa  of  dark  pyroxeuc,  together  with  •owe 
olivine.  Again,  thervisa.  ver> peculiar  lava  in  these  dikes  and  cov- 
in tin  (bra  m' urnughiah,  light,  and  somewhat  poms  bach] 
called  'AspranV  DJ  the  country  people  (*  Spflftm  of  authors), 
which  near  Roeoi  l*npn  i>  copiausly  charged  with  small  garnctn.  It 
in  thi«  ■  W|inihi-  i.lni  h  is  largely  iju.irrieil  a*  a  huildinr-»tone  in  the 
adjacent  lulls  of  Tnsculura. 

In  rasped  to  the  genen]  rehtioni  of  Hannibai's  Camp,  it  must  be 

admitted,  that  a*  all  the  SCOlllOSl  boi  nceupy  hills  from 

00    to  fOfl  feet   higher   than  the  valley  rclc.  ami  ai  their 

strata  dip  wq  ■••  ;i  hroken-dowu  oriflflS  on  Ute 

Ddlh-msti  the  whole  scent,  as  srefl  as  the  LithoLogteal  a>j>eet  of  the 
rocks,  btsdi  ti  the  1m  lief  that  tins  may  have  becna  mi hai;nal  volcano. 
At  tin-  SJSJBS  timt,  if  Mich  it  hoa  been,  thl  volcanic  action  nnut  bare 
been  of  ten-  ramote  utixpify      In  proof  of  '"is,  the  sandy  and 


tuuiinUin,  ol  wln.:li  M«BlaCsii  it  the  bJQSial  iMiint.  1*  "  praUatj  the  onK  • 

in  tlie  1'ajial  Sutci  Own  wlnrii  i  psffftti  volcaao  arvolcan]  l.e  that  ai 

tat  nee  11  active  alHcr  *U  emrryrne*  /mm  ti*  fta." 
(SasGeoftiMoiiM-hr  BaolawbAuama  Unrch  ttauss  and  ^icittaa,  ron  P.  IlcShanu. 

OCfliM.    h<-,\K\\K     Ii.    IS.) 
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marly  subsoil  of  the  central  depression  h  seen  to  be  a  lacustrine  dt- 
I   •  Mig.1,1,  wUch  El  charged  with  Lymn-'trr  Mid  PJaWffatj 

mImtIict  of  extinct  or  thing  roecies  I  could  not  ascertain,  It  is, 
therefore,  clear,  that  if  ever  Hannibal*  n  Oomn  were  the  crater  of  a 
true  terrestrinl  ui|i;iiK»,  its  I  betilff  if  ii"»\  IiS*e  been,  it-,  aotivitf 
ceased  tt  ft  very  curly  period,  ami  the  deprc:  .ow  bcGUOC  U  aw- 
Sequent  ages  the  station  of  n  lake  which  in  its  turn  was  let  off,  ami 
the  /round  dcaiccatod,  probably  age*  before  the  Carthagiiuun  umawfl  I 

A  rt'iimrkiiMv  feottire  mi  tin-  ilrjn.-xi.ni  i-.  that  prccutelj.'  ill  its  centlt 

if  a  conical  hill  called  *  Monte  ili  Y  mini  of  |  vol- 

canic materials  as  the  surrounding  margin,  Ibl  roalJMnttll  of  whirli 
is  pearly  i  ttra]  mount  at  oil  points  (sec  Map, 

fig.  3,  page  UM,  and  section,  fig.   1). 

Basidea  the  chief  ciBBtral  crater  or  (amp  of  Hannibal  then-  ai 

other   parruitic  and  smaller  adjacent  cralei-    QOBI   of  ffUch   il   Called 

rartanaga,  which  lir  imnaffiSatfVj  to  the  south  of  id  in  Uu  raUej 

of  l-i  Mohirn,  which  snoualoa  Lhs  group  of  Dau&ibal'a  Camp  room 

ilopi&g  ridgai  "i  in- uliiui  oa  lhs  north.     Wbathor  vioirad  ip 

nnt urr  or  on  tin*  Map  (tig.  il).  ili>  -e  EEOaller  craters  ccrlainh  niweh 
resemble  some  of  those  in  tavirgna,  indjliko  their  larger  neighbour, 
they  ham  Moh  broken  down  rfmsj  oa  thati  aorth-weeun  (aoea.  [i 
u  also  probahU-  from  ths  natuM  of  ths  rooks,  tlsavl  ti"  saws  rotaaaio 
rnatti-i.  which  issued  in  RanDibal*sOtoapjpand  its  partaJtm  anfff  forced 
ut  in  the  Luke  of  llcgillu*,  and  at  Colonna  on  the  north,  and  at 
TiviU  J*avimn  on  the  south  ofthfis  >v-tein. 

[fating    tlrcudy  c*pic*>vd    inv   op hi  (IuiI  the   flunking  masses  of 

AlhAri  pencrinn  are  of  higher  antiquity  inan  ths  sconaottons  voc#a  of 
BanainTs  Camp  and  Monta  Can,  i  maj  Wf  snothi  i  word  or  two, 
batter  Bo  Explain  why  I  thus  dxfffci  in  opinion  froin  my  friends 
Spada  and  1'ou/i.  These  authors  suppose),  that  the  pepanno  was 
formed  upon  InnJ  by  a  sort  of  Intend  mud  eruption  which  uuticd 
from  the  side  of  the  grrul  subaerinl  vulcanic  vent.  They  base 
their   inference    elm  th    OH    the   fact,  that  1001 

have  been  tumid  willi'm  the  pepe  rum  nhieh  haVS  their  stalks  pressed 
ilmwi  ftMiT'i  irnlil*   with   the   dope  of  what    thai   BOnsidfl    to   |M  UlA 

former  mule*  of  mud  in  whUhthett  •  odhenoB 

they  suppose  that  the  psperi&O  flowed  upon  lam/.  Seeing  that  these 
vegetables  have  not  been  torrified  or  carbonized,  tliese  authors  ex- 
plan,  ihiv  riiiLiiistmu'e,  bj  saying  that  ths  mud  iaauing  from  the 
"inio,  though  hot,  wan  not  in  a  state  of  fusion.  Again,  they 
spoke  to  me  "i  bonen  of  den  Inning  l»een  found  under  the  ruins  of  a 
aousa  it  l/Arricift  as  a  proof  of  terrestrial  conditions.  I*111  the  lath  t 
observation  had  not  been  verified  by  their  personal  inspection  when 

I  left  Home,  and  even  it' it  lie  in  nil  n  orrrctly  stated,  it  docs 

tint,  nx  it  seams  to  me,  ettali  Mn«*e»  of  matted  sedge- 

like %  -  -.Tetanies  which  grew  upon  tin  idjioaot  Ipenainai  only  tin  ■ 
or  four  miles  distant,  and  the  bones  Of  dear  which  fed  upon  th<  e 
gruMca,  may  both  ''V  naturally  washed  into  tin   waters 

fag  this  coast,  at  the  period  when  ilimc  i     ,,  ..n   o[ierutHius  were  in 
acthity  which  I  presume  gin  rial  to  tJn  eqU  and  massive  pepcrino 
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■ 'ie  form  of  mhsqneou*  ditritiiv  TliU  lOppottttOQ  i*.  indeed,  fully 
con  finned  by  all  the  •ccompmiyinL-  b  (tic  Campagna 

around  Borne,  where  skeleton*  ofelephj  njceros,  deer,  and 

othc  nuadninedfl  ait    not  onlj   found   in  the  lubapennuic  ma 

strain,  bat  also  in  (he  xulttucpicntly  formed    EgntOHi    rock*   and  In- 

vi  riu  r-  .  ;u4  in  bom  of  thew  deposits  ha*  any  other  origin  been 

assigned,    tlinn    that    of  ace  nun!  Jn*n    untlrr    *r///>r,    vrhcthiT    Silt, 

brackish,  or  fresh.  Minn  I  examined  the  grand  and  deep  quarries 
ofpeperino  near  Marino,  and  between  thai  place  mid  AlUatio.  and 
Ban   mli  b  and  solid  rhanu'ter.  I  had  no  doubt  tliAi  they 

were  of  interior  date  to  llie  higher  and  central  scoriacrous  erup- 
tions of  Monte  Ceri,  Bnich,  ai  1  have  Mated,  alternate  with  and 
ou'ilii'  peperioo.     If  Una  peperino  had  lifted  an  a  Intend 

of  hoi    mod    vhdil    the  central    rolcano    of  H 
('amp  was  nctiw,  and  bad  Bowed   open  mood  which  had  then 
assumed  its  present  form  and  terrestrial  conditions  raid  ukl 

aee  in  it  knd<  'lung  like  n  laui  formed  under  the  atroosphen 

Biot,  If  not  rugged,  would,  at  all  eren  -ouo 

and  xeorinceons.  ami  nni  the  hard,  compact  building- xtone  whir-h  it 

is.    I  eonld  Mi  no  sort  of  evidence  to  prora  thai  tfa 

Marino  wax  of  n  different  age  from  thai  Of  Alhann  j    I  D  the  I  ontiaiT, 

I  baHeve  that  they  are  integral  pa  and  the  same  sabaqucoiu 

mattar,  ejected  under  pressure  around  tin-   toots  of  a  group,  whoee 
1  none  and  crater  fce  the  atmosp] 

If  then  we  art  to  admit,  that  there  ii  am  true  analogy  between 
Hannibal's  Camp  and  authenticated  subacrial  \olcan 
allow,  thnt  the  most  modern  dejections  are  those  which  proceeded 
from  the  higher  enter,  wli.Ut  ino.-.i  Of  tin*  groat  amorphoux  lateral 
maawa  may  rery  well  he  referred  to  ID  interior  period,  and  to  fom-u- 
ttona  enenmnlated  under  other  conditlona. 

in  in- p Ena  the  Letian  EliDa  aeawhole,  1  should  therefore ear,  thai 

their  thinking  ca%itie«,  still  filled  with  water,  wlut her enp-xhnped  like 

ii,  or  idlipiji  ill  like  .Milium,  are  to  a  great  extent  roaloffoua  to 

Baceano  and  Bohena,  north  of  Home.     I  bafiovt 

gethcr  with  the  igneous  roeks  which  form  their  bank-,  thej  were 

accumulated  under  more  or  lew  aqueous  prexsnre,  and  never  were 

iiii i:h-i i»i  volcanic  Mut- .  though  tlu*>  pfobahi]  ware  apertorta 

produced  by  the  explosion  of  heat  and  poxes  when  all  the  rolcanio 

material*  waw  under  water.    On  the  other  band,  the  true  craterifbl 

depressions  of  llannibarx  Crimp  and  it*  paraait<*  were,  as  I  think, 

the   lofty  Hpiraeles  U\   which   the  eolcAnlcitt  win  let  off. — fit,  when 

the  gronncu  were  cmerchsg,  or  bad  partaauj  cmr-rged  from  the  sea, 
ind  wen  r  prcaeni  ontlhiee.     The  probable  result  of 

tin-  last  operation  in  the  series  of  devatioita  and  eruption*  might  be, 
that  by  the  riling  up  of  dia  central  roleano  ti>'-  rtnroantfing  and  pre- 
Bjdating  uld  radiate  from  it  and  slope  down  into  what  U 

now  the  adjaoenl  low  country,  as  they  now  do.  and  thus  be  in  this 

seam*  a  Dialer  of  elevation.  I  may  fnrtlu.  i  b  em ■.  thai  Ofl  inapccl- 
iiisj;  Uii*  s\  inu  il  liilli  I  WA4  iinpr\'»5Ml  with  the  idea,  that,  whilst 
it-  ■ppernoH  dejCOtSona  horc  xonie  rewmhlanee  to  the  fxtinet  volea- 
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n<j&of  Auvcricui'.  Mill  I  could  uo'sliu  nth  ikdata  pool 

terrestrial  veleameity  U  the  rVnrh  tract  affords  in  its  most  remit 
alrfres  or  cjufttof,  ami  their  direct  issue  from  the  broken-down 

I'l'iTiUen.      I  came  awn;. .  imlei ■•!,  uudei   the  belief,  that  the  ■ 
voic-fcnie  rocks  of  Liitiuui  were   probably  formed  antCfiot  BO  the  La*t 

»s  i»t"  Ami'i  ncbi  for  example,  a*  the  Ptoy  da  Tar- 

L  which  I  form    fl>  •  viinrfned  in  DOmpaO]   v.nii  Bfa  |   .  Lytll.  mid 

which  hit*  sabscqaentlj  bud  such  decisive  proofs  of  tU  raodenutj  ad- 

i  |i  t.    I  I iv  myiWHiteiat*  *-     b&  Other  wnnW,  1  apprehend,  tli lit  111  l.rvtiinii 

they  (braco  the  last  pnrt  of  a  continuous  scries  of  active  igneous  op* 

-,  which  brin'.'  -  i'hi ::i i  ine  and  to  a  great  extent  subpaludiue  in  ill 
origin,  untuned  gradually  (whilst  Ac  In  I e  as  emerging,  or  very  shortly 

after  its  emergence)  those  intermediary  mid   peculiar  feature*  which 

characterize the  upper  dejections  of  the  Latin  liilU.  I  would  further 
suggeat  as  highly  probable,  tbut  whilst  the  old  Tunerlines  neiir  Tivoli 
were  accumulating,  the  Latinn  iTupiiw  fbfCSj  'pent,  tln-ir  last  ener- 
gies as  active  volcnnos.  This  view  is  also  borne  out  by  the  striking 
rjti  .li^in.hoii  between  tbi  a  Lallan  rocks  and  those  rf  tib  *  Cam* 
pajrmi  di  Ktunu  and  the  CoOfifl  lirmnii  north  of  Rome.  The  I.aiiau 
rocks  not  only  contain  ssvcnl  simple  mineral*,  ■bore  enumerated, 
but  n:e  exempt  from  the  felspar  mu  common   in  the  northern  tract. 

In  mhnittilig  tin-   raloi  of    tin-    ili-f  i.utton    (iiulir:itnl   by    UOfUBflDON 

Spadu),  as  respects  the  younger  OT  true  volcanic  rock*  of  Hannibal's 

i  i  .11  taint::!,  ami  Ti i -en I uni.  I   ennnot  consent  to  group  in 

the  nine  category  the  peperinos  snd  Lcuddc  rocks  of  Albino  and 

Mliriiio,  The  inric  tbMnCC  Of  pTMenOl  Of  One  i<r  nmrr  iinpl  mine- 
rals cannot  stand  m  the  way  of  geological  plimimnrnii  and  general 
physio]  tfODditioiU  winch  indicate  thai  this  region  was  uiiinifi  :l\  t-i 
A  great    extent    MihiKpieous    all  around   the  LotllD  TOkana  when  the 

lnttei  frss  in  activity.     If,  indeed,  wc  arc  lo  ajrpeoJ  to  intacta]  chn- 

rni'trrs,  even  then  1   Contend,  that  it   iii  quite  DnnOSjrfMs   to   sirpntatc 

the  peperino  of  Marino  from  thai  ofAlbano,  or  the  latter,  when 
coame-grained,  from  the  leucine  pCpcrioO  IbnOIQC  tlu-  nulwanl  d.-jce- 
dOBS  of  Roeca  Monlhia,  which,  ns  I  shall  Kwrajroi  ihoWj  TON  BU« 
questionably  formed  under  water.     Again,  though  Spnda  Atrmsacd 
me  with  specunensof  irhat  he  called  itrotiSed  and 
the  basks  of  the  Albao  pepcrino,  I  ask  any  unprejudiced  person  to 
compare  these  with  other  rocks  m  kefc  d  by  the  same  good 
OgtSt  as  tertiary  tuffs  from  the  Tre  FoiiUnc,  and  with  the  (bath 
li'.'hi  scarfs   with  crystali  of  vitreous  felspar  and  the  pomEce-ftom 
near  Vcii  and  Other    places  north  ui     !  Mibinpiet 

dklOOfl  are  admitto!  E]  hilD  to  have  prevailed,  and  then  nay  whether 
tha  peperSoos  from  the  OunioisD  or  those  from  the  Latiao  tract  have 

the  most  Bubninnil  .i- pi-.a  . 

That  «ll  these  eruptive  operations,  creo  the  tail  in  Lathuo,  were 

anterior  to  tin-  desiccation  and  sleratioa  of  the  "  qutta 

muhiii'iii.  oi  Itiiluui  MO  vhkh  fringe  the  shores  of  the  PspsJ 

Si. u      nt  tin-  form  of  raised  bcsche#i  is  indesd  Ustinotly  proved  oj 
tli.-  iliwovery,  that  thchimilnn*  travertine  ..f  thsiSgacaUi  'I  ' 
•  See  Quart.  Joura.  Owl.  Soc.Lond.  \o\,  ii.  p.  ;j. 
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which  occurs  at  Port  imbodirs  fragments  of  rocks  de- 

riu-il  Etna  what  !  tho  newest  i- Latian 

Tolonnns,  md  iii  id  lenrite  contain*  cryotali  of  pyroxen 

peri  l"ti   .   minerals  which  firnt  miwlc  their  apjiewranrc  in  the  roloaivir 
pnxlacti  of  th  i  the  won 

tuftoeous  rod  igneoui  rocks  of  ihe  Cainpagna.     Now,  Porto  d'Anio 

From  Hannibai's  Qu 
BEtd  ik»  ;i  volcano  \A  it-  SOU  :  old  OOt  b<?  expected  to  eject  eobd 

:hat  to  which  Veoi  ■  <raflioo* 

ally  pi" i  r*.  so  we  hare  a  t  tlutt 

when  tan  rolcanovrai  in  activity,  lbs  M-aapprotched  ten-  near 

u>  Hi  periphery  or  roots.    In  fchJ  m  ilifficu!' 

liiiig  awn-  tol  whew 

Porto  d'Anio  now  atan  ]«rt  of  the  Mediterranean 

depo  '.Tafterwai.1'  to  be  elevated,  cow 

hem  b  tfai      •  '      1 .1  like  manner  1  would  explain  the  trninport 

of  the  huge  Mui  I.  -  of  tli    Latian  volcanic  rwk  •  i^hbourliood 

<ifll.Mii  bai        idwtt  eat  to.     At  all  areata  the  facta  at  Porto  d'Aboo 
are  n  Ihll  the  relation!  of  land  and  water  have  uu- 

derpnm-  rcrj  pM  cbooge  tfnot  the  ictrrkj  of  the  ynitngcat  of  the 
Latian  volcnnos ;  ami  it  npoears  to  prereffl  OUT  extending  true  ter- 
irtl  vnlennicity  beyond  thfl  limited  urea  in  thin  region  to  wluch  I 
attempted  tfl  n-irirt  it  f; 
Beecu  ifoaj6wt — I  iwwbcgto  say  a  few  words  upon  that  remark- 
able lolcnnic  "tract,  called  Rooca  Montina,  in  the  ku  Naples, 
which  hot  boon  described  bj  torero]  foreign  ■xutlmr*},  u- which  Dr. 

•  On  the  authority  of  Profcjwr  Pona.  The  quaternary  of  ionic  Julian  j^o. 
logUu  UiupaoMil  to  have  beta  foraad  face  toe  habitation  Of  the  penlnaoia  by 
man,  bul  tall  point  i-  not  wall  i  •  ■     ■ 

f  After  thwc  pago  aan  vmiikh.I  u -it ni  that  iVofcajor  Jameft  Forltca  had  read 
a  memoir  oa  the  LutUn  ro  irgh,  oo  the 

59th  January  18S0.     On  comrnunicattnjF.  with  him,  I  find  that  hr  ..■  me 

at  to  the  oririnef  Ibl  Lake  of  Albino  i«ttoi,  u  far  ail  un- 

derstand, in  tl»    ihivmi  r*  ill.  ahfl  >n  w»  af  Spada  and  ft*<m».    Aa  I'mf.  Forlw-.  b«s  paid 

more  attention  than  myaclf  to  The  mineral  atroctan  of  the  Allmnroel*.  wy  reader* 
UOat  uoaoair]  lit  forthcoming  memoir,  of  which  I  hue  only  »e*< 

■bttraet.    Hi  tninfa  tbtl  ti"1  land  waa  already  covervd  with  v*ft  tat  ion  when  t«- 
Btoaous  oatbnrtta  fbrotd  ojien  the  ru]  .  aad 

iliat  murl  eruption*  from  lateral  ortflcea  wrre  poured  forth  ilncr  the  jcrounil  aMumcd 
III  pri  leal  relation*  and  outline  (a*  at  Marino j.    Uc  ■  lava  in  ihrr*  p«- 

rirxtt  »>i"  aepodno  3«d  laia  ilrjectiouK*  all  euhaerial.    To  these  views  I  e^ 

■  .  tm  i he  rciumn*  adduced  i  <  the  leil.     1  cannol  ■  ■  'lec^i  laic 

dlpn  and  Ncini,  with  their  aolid  loft;  inhrokenaidea. 

were  ever  Miliacrial  volcnno*.    Nothing  like  theac,  t  would  tua^eat,  Sa>  aver  been 
formed  hy  volcano,  in  modern  age*i  nor  »io  I  comprehend  how  the  enmnoai 
lalok  maaaet  oft*  ptpOrtno  wtuch  *rc  n|»ciicd  out  in  the  ijuarrica  of  Majuio,  iftat 
liaveuaued  from  the  extreme,  eatcrml,  and  Iuhci  Hani.  Uieh, 

arenrding  to  the  a/lmUilon  •>(  Spu'in.  Ponil,  aad  farbae,  mari  haws  had  (and 

ibly,  aa  thet  aaj,  at  the  ten  aaiue  time)  an  unchecked  n  tlierreat 

oonMtlcnaai  of  Raaafbal'e Camp,    i  rtpeat,  that  ii  ix  w.in  .iimdeoce  that  I  op- 

poae  thti  |>ortion  of  tin:  view  ui  tin  <    my  fricmU  jtul  coutcruiwnme*.  hut.  «iih 
"Itvlpv.  I  adhere  to  the  line  I  hare  adopted.     In  outuuJering;  the 
Latian  vol*  ,  ial  w  arr  all  a#rrtcd. 

:  See  IhttMiaA,  \  oy.  Ph>i.  et  UthoL  daaa  U  Campania,  !»0l  j  ^Wca,  Uebee 
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Daubeny*    culled  the  «jirci.'il  attention   of   llrititfc    geologists,  and 

SB  relations  were  critically  discussed  by  -Mr.  Horner  in  I 
course  a*  President  of  the  Geological  Bot  ii  Ej  in  1847. 
Tliis  lurt\  tr&cti  the  i : i : i ■  i  Lot  «'i  which  was,  as  IMubeuv  ha*  shown, 

llic  alroiighold  of  the  warlike  Aut  unci  I 

its  jrrent  power,  lu--  between  Bern  on  the  in  d  and  Teeno  on  the 
eaat,  and  derive;  its  present  DaBU  from  a  hi<rh  rook  nf  suliil  trachyte 
(Monte  della  Ctoee)  which  rises  In  the  sentre  oj  a  Hand  up  laud 
CTateriforaa  dgyrceaionj  and  Is  shoal  SdOfl  r- ■■»  six  M     Thi- 

hlpli  tract  i»  Mini  out  I'mm  tin.-  circunnncnit  low  erinntrie*  or  ban  in 
npenninc  limestone  Hv  n  more  or  leas  circular  ring  of  eminences 
of  different  altitude*,  tL  of  which,  called  Monte  CbrtfaeUa, 

ll  oearij  as  lofty  a*  the  central  BWUUtalu  ;  wliilst  the  others  are  of 
much  less  altitude,  beinp  on  an  average  uot  more  than  301)  or  100  I  n ■: 
above  the  upland  depression.    They  ootutftntei  on  the  whole,  an 
or  margin  surrounding  tin*  ctmdaf  depression,  from  ths  centre  of 
which  rises  the  IbOTS-meillioiMd  tracbytic  mountain.     The  i    erm 
nencca  Of  the  margin  differ,  uti.ills  in  their  COiri  position 

Aon  thai  Of  the  Central  uHiiiutiiiu.  They  consist  of  turf,  scoriaceoiH 
rock.*,  ami  pepefino  with  pumiceoua  or  trass-like  dejections,  whose 
outward  slopes  extend  "m  all  -eh-  lute  the  nrroemdiac  low  country, 

ns  if  radiating  from  a  omnium  outre.  In  riroulnr  BJTSaafXlIU  m  .  and 
even  in  having  n  central  bom,  Ltoeca  M>uitinn  in  analof-ou»  to  llitiiui- 

baTaOaapin  the  Latian  Hills;  but  when  we  compare  the  two  tn 
itial  aistinotlons  arise.    Thu.s  the  cehtral  noaa  ai  HanaibtPfl 

I  .i.iiji  i*.  of  tl  I  I  [ii  "i:  n  <n  ns  the  iiumedi.Urly  SUfTUIIBdfcM  de- 

jections of  M  fte.  ;   whilst  nt  Itoccn  Mnntinn  the  emir,  and 

flanks  arc  of  woh  tefj  dfflew-ni  «i  met  ore,  thru  i In-  mutt  have 

been  formed  separately  front  die  other. 

Pilln  had  remarked  that  iln  cnhnillatine-pohtl  of  the  central  mass 
.»f  trachyte,  or  the  Itocca,  id  prcdsclj  equidistant  from  nil  part*  of 
tin-  otoftfa  rarromndiDgdeJeotionft'fi  batfaeomltatostate, 

ninl  I  iln  0O(  Bad  it  noticed  in  othtt  authors  that  portion*  of  the 
same  trachj  teprotrude  in  lower  bosses  between  the  mam  BEMtM  end  the 
einirnnii.-  brim.     This  feattUtj  bOWeVCV,  I  juftieuliui  ■!  to 

the  couth  of  the  hamlet  of  Ca«i  Frcdda,  where  n  mount  of  trad 
occurs  upwards  of  halt"  a  mile  distant  from  the  slopes  of  the  chief 

mass  of  that  rock,  and  eonsequntjj  near  to  the  surrounding  bd 

volcanic  lulls. 

Tlicoiinnc  I.  a  of  tliecnttcrifonn  cavity  is  about  two  ami  n  half  mile*, 

dte  Nstnrund  den  SesaniBeabaag  der Vulcsabcben  MatafiD,  1MI  ;  sad  Pill*, 
Annate*  dc*  Mine*,  IH41,  anil  Sajurio  Compitralrro,  1843. 

*    Srn   Dr.   I>ui;Ik  ny'ii  Mpinuir.  TranNiv-t.   of   Af   A  ■  liiii..li;n,  S..<>     H\|'..',J(   1>?|6; 

ami  Mvi  printed  ;n  Las  Hi  it  Journal,  vol  *Oi   B.  213.    I  mi  fed  Roeca 

Monflns  from  St.  Agita  ami  Se»in  at  the  end  of  February  1MH,  am!  paMc<!  alona; 
tli  pa«tmi  rt/inkn  in  the  following  month  on  my  return  from  Msfilss  la  Horn*. 

f  !  nrsseine  thai  PUIaoouU  only  mean,  leal  ihe«c«rpmcntof  the  limited  por* 
limi  <if  tin-  I  ijin  (.ili'-ti  ihc  Cuitineiu  deacrbW]  sa  arc  auctli  iqaldlitaBl  I 
parti  from  tlie  suinnut  of  the  Munt<  i  -  -  ;  lint  thi»  is  vfr>  different  from 

the  interpretation  usually  accepted. 
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and  the  section,  fig.  .">,  t>.  284(  gWes  some  idea  of  the  relation*  of  iU 
in  .M  to  I  be  oentm1  In  ojto. 

By  reference  to  the  section  (tig-  5)  it  will  be  seen,  thiit  however  the 
MHMB»foftlic  M  mi.-  dfUa  Croee  be 

1 1.  it i  • ;  thai  perl  of  the  adja  properlgr  called  the  *  OortineDa'1 

(as  inaitteil  on  by  M  IMho.  the  ecntn  ■.■nlu-  waclrvte  id  nearly  doable 
the  distance  from  tin-  Iftt  elevated  tegmenta  of  the  brim  youth  and 
cast  of  the  vii  Boecn  M  il»i,t  tbfi 

occurrence  of  some  trachyte  m  jh'/m  which  I  observed  in  the  intcr- 
VfBJQg  vallcv  i|  ol  bnpo)  liner  ill  leading  us  to  any  sound  theoretical 

infemue.    At  (he  bum  time,  do  dearer  geographical  proof  can  be 

rfri  11  tlntt  lli<'iliirl'iii;i  p    |  | .  -  ■  - 1  ■  _-  I  10  QKHl&taill  -v  T;,,i   in  the  <■ 

. I' t  lie  crater,  than  that  in  proceeding  from  Se*sa  to  the  town  of  Hocea 

.\["iiiin:i,  the  EmeHer  hanng  ascended  by  the  chief  watercourse  on 
the  wot  by  whScll  milU  Bit  turned,  and  linving  passed  through  ft 
gorp-  nt  the  volcanic  brim,  thence  inrawN  the  crater  dlrc< 

W«  to  N.N.K..  aithotd  torn -hiiijj  UpOO  the  *tccp  southern  face 
oftlu  Monte  delta  Croat  vhieh  he  leave*  about  l»alf  a  mile  on  the 
left  hi 

>i.(lii)i:r  .:ui  i"'  man  hi  contrast  than  the  central  trachyte  of  the 

Montr  ilt-lla  Crmv  ii.nl  iiir  dejci  lioiu  which  vnjTOUfid  the  crater  ami 

■lip  em*  into  the  nOTOUikting  low  countries.  To  a  person  uuac- 
CQBtOXDM  10  trncc  the  transitions  between  submarine  volcanic  rocks 
mid  those  formed  iu  the  UBOOaphOfBh  it  would  necessarily  appear 
difficult  to  dMBguub  tome  of  those  nejectiou  which  slope  don  i 

Toro  di  8eaM  BOO  Sums  (such  ad  the  scoriacvoua  maosce  with  some 

l:\pilli)  from  whw  forming  in  Vesuvius;  but  on  the  other 

hum!.  Ik   will,  on  careful  scrutin-.     ol  -•  nc  that  these  graduate  . 

and  aUenutfi  wiYA,  bard  Lcacitic  rocks  and  peperirw  (quarried  as 

miDatOQOO)  and  amygtbiloidp.  both  of  which  are  unlike  modern  pro- 

.  ocdona,  and  how  *  porphyritic  ra*t#.     The  distinctions  bttl 
terns]  production*,  of  BOOCO  Houtina  mid  the  modern  e 
tioas  of  Vesuvius  are  indeed  sti  xhibitcd  in  c  I .  Is  of 

leucite,  which  in  [lie  former  or  mure  ancient  rock  rauire  from  half  an 
inch  to  '2b  and  -i  inches  iii  diato<  tar,  s bilsl  in  tba  showers  of  V*#u- 
-,iii  ■  (In;.-  do  not  exceed  the  sfatC  of  1*0*+.  Agatu.  instead  of  true 
jiiiinii:-,  lie  meets  with  vast  mound-  1  f  white  relspathic  aqacoi: 
(brined  trass,  from  which  th<  Plume  Blanca  and  adjaomt  rhmli 
have  derived  to  nutter  a  eolour  u.i.l  :«>  uj.alinhM.nor  a  character,  that 
to  improve  the  health  of  the  population,  it  was  deemed  necessary  to 
construct  nu  ninicduct,  which  COBTCyfl  tin'  purest  water  to  Sessa  from 
the  central  dome  of  hard  Mberjratalline  trachyte  in  winch  the 
■pria  IndopendoDtrj  then  of  (he  maniical  di  br- 

*  In  respect  to  the  arrangcnicnt  of  tbc  cvtcrnol  lOlcaak  "lejection*.  I  cannot 

admit  aaanaerai  rvk  taal  lbs  i<  ai  W<  lava  t  m  *"'l  iuff,»i  citMl  Iit  Dr. 

1  -i\ ;  iiir  ii«  tbovaToroi  ■  BMiwlthniUDaTowaltsriiajSoai 

ol  thuc  rock4,  including  tho*e  passage*  from  the  one  to  the  otlier  to  which  I  hen 

t  A  copious  afaower  of  theaa  small  07*1*11  of  leucite  iswed  &o»i  Veiuvius  in 

I8f7.*i»l  i*  dcacrtM  bl  Trvfcasor  Scuc.Ih. 
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tween  the  central  and  external  rock*,  this  fact  alone  at  once  indicates 
their  marked  difference. 

In  advocating  the  application  of  the  elevation-crater  theory  to 
Itocc*  Monfinn  (in  common  with  Abich  and  Pilla),  and  in  separating 
the  central  trachyte  from  the  external  accumulations  Wr  Daubeuy 
thus  speaks  of  it  t — "  A  conical  mow  of  rock  no  considerable,  and 
yet  so  completely  circumscribed  within  the  area  of  the  crater,  could 
only,  an  it  would  seem,  have  been  brought  into  the  position  which  it 
ta  seen  to  occupy,  by  l>eing  heaved  up  all  at  one:-  I'mm  rl ■■■  interior  of 
the  globe  whilst  in  a  semi-fluid  or  pasty  state,  but  not  in  11  condition 
of  actual  liquidity."  In  theorizing  upon  the  effect*  of  such  elevation 
of  the  trachyte,  he  says  : — "  Wa  have  before  ua  an  agent  which  would 
bo  not  only  competent  to  uplift  the  surrounding  strata  of  tuff,  but 
which  must  necessarily  have  done  so,  if  the  latter  had  been  at  the 
time  of  it  a  uuptfufi  in  a  horizontal  position  ;  and  to  suppose  these 
gradually  formed  by  successive  showers  of  loose  incoherent  materials 
before  the  trachytic  rock  in  its  centre  was  produced,  seems  to  imply 
a  forgetfulncss  of  the  height  which  the  tuff  has  attained,  nnd  the 
high  angle  at  which  its  beds  are  inclined."  Now,  in  my  opinion, 
every  circumstance,  lithological  and  geological,  is  in  favour  of  (he 
inference,  that  the  central  trachyte  is  of  higher  antii|iiit_\,  mid  was 
originally  formed  under  different  condition*  than  the  surrounding 
dejections.  Abich  describes  the  rock  as  "  trachvtic  dolcrite,"  or  an 
intcnuede  between  trachyte  and  greenstone,  which  contains  much 
green  angitc  and  brown  mica;  nnd  when  on  the  *pot  I  could  not 
hesitate  tor  a  momeut,  eren  judging  from  mineral  characters  only,  in 
believine  the  central  trachyte  to  be  the  oldest  rock  of  the  tract.  In 
parts  it  lias  almost  the  aspect  of  an  old  porphyry.  Nay,  Dr.  Bau- 
ncny's  own  description  of  its  external  aspect  would  have  led  me  to 
this  eoiu-hifiion.  "  Ita  surface,'1  aaya  he,  "  so  far  from  presenting  the 
rugged  aspect  which  rattawic  rocks  usually  asMixnc,  is  so  uuifonnly 
clothed  with  vegetation,  and  in  such  a  state  of  complete  culture,  that 
but  for  the  amphitheatre  of  hills  which  encloses  the  table-land  on  its 
summit,  iln- 1  -iieiilar  form  of  whieli  lull  ■■■flu  origin  of  the  mountain 
of  which  it  forms  the  outer  margin,  im  one  emild  dream  from  its 
physiognomy  tliat  the  whole  was  of  igneous  formation." 

In  drawing  hia  conclusions  as  to  the  relative  age  of  this  trachyte  of 
Iloccn  Monfina,  the  geologist  ought  necessarily  to  be  guided  by  the 
analogy  of  the  succession  established  in  the  Papal  States,  Tuscany, 
and  the  adjacent  Poiua  Isles ;  and  enough  has  already  been  cited  in 
respect  to  the  hills  around  Viterbo,  to  testify  that  the  trachytic  rocks 
were  there  either  the  first-  or  the  deepest-born  of  all  the  earlier  vol- 
canic product*.  Their  order  is  shown  by  positive  sections  and  super- 
position. 

The  inference  of  my  friend  Dr.  Daubeny,  that  the  trachyte  is  the 
last  formed  of  the  rocks  of  Rocca  Monttnn,  has  the  more  surprised 
me  when  I  look  to  the  good  explanation  he  has  given  of  the  close  re- 
lations of  trachytes  to  granites,  and  consequent!!  their  greater  distinc- 
tion, as  I  should  say,  from  modern  subaerial  volcanic  rocks.  He 
traces  that  beautiful  series  of  transitions,  by  which  primordial  granite 

VOL.  VI. — l-AKT   !.  X 
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Hi*  nr*t  been  converts!  into  trachyte,  oiwl  aftrrwartU  into  the  various 
kinds  of  hvra  which  characterin?  modern  volcano*.  Putting  aside 
then  all  analogy,  even  in  Italy,  this  admission  alone  seems  hostile  to 
the  hypothesis,  that  the  trachyttc,  dome  of  Itncca  Monfai  should 
have  been  heaved  up  all  at  once  to  ita  present  altitude  after  the  accu- 
mulation of  the  scoriie  and  lava  on  its  flanks. 

In  recog^ihuzur,  the  dutinetions  between  tracln  tic  and  hnsaltie  rocks, 
their  isolation  and  yet  »  nnircLon,  Von  Much  and  Humboldt  show 
that  occasionally  in  Europe,  and  often  in  South  America,  baaaH  is 
superposed  to  trachyte.  "Tantot."  sny*  Humboldt.  "  ce  sunt  <le 
Urges  coulees  de  basaltcs  sourent  intcrrompuc*  et  fonnant  des  gradini 
H  ues  plateaux  qui  sillonnent  et  recouvrent  ce  terrain  *  .* '  According 
to  Brongniort,  trachyte  U  the  granite  of  plutonic  rocks,  and  is  almost 
at  much  extended  over  the  anrfacef. 

In  placing  the  trachyte*  iinmediatclv  after  the  serpentine*,  and 
before  all  suhacrial  volcanic  rocks,  Pilla  is  in  accordance  with  all  the 
lutlimi  ideologists^.  The  nine  author,  iu  his  '  Kichesza  Miner  ale 
rJelh  ia,"    p.  !.'»!,   inehtdafl    the   trachyte  of   Monte   Ainiata 

and  the  jrrey  basalt  of  Radicofani  under  the  term  M  piroidi,"  and 
completely  m  [.males  them  from  volcanic  rocks.  I  hare  no  doubt 
that  trachyte  lias  been  raised  to  the  surface  at  different  periods  ;  for 
General  La  Marmora  has  shown  that  the  Sardinian  trachyte  was 
erupted  anterior  to  the  deposition  of  the  subapennine  strata.  Other 
trachytes,  as  in  the  BogaMU)  Tu.scnnv.  the  Papal  States,  aud  Ponza 
Isles,  arc  of  posterior  date,  and  probably  enntcraporarr  with  the 
younger  granitic  rocks  of  Elba  ;  whilst  the  trachyte  of  lachia  alter- 
natei  with  existing  marine  shells.  In  regard  to  Rocea  Monti na. 
Pilla  ia  of  opinion  that  ita  volcanic  dejections  were  emitted  during 
what  he  calls  the  old  alluvial  (drill  or  diluvial)  period,  rind  were  rc- 

a^gregulcd  aud  trausiiurlcd  to  distant  parts  by  asjBMflafl  *ctiou§. 

Whether  wr  regard  the  stnieture  of  its  rocks  or  their  close  malogy 
to  similar  masses  in  other  parts  of  the  world  and  in  Italy,  my  con- 
viction is,  I  repeat,  that  the  trachyte  of  Rocca  Monfma  is  the  oldest 
rock  of  the  district,  and  was  formed  under  different  conditions  from 
the  surrounding  dejections,  and  under  much  more  pressure,  but  how 
nnd  when  was  tins  mass  of  trachyte  placed  iu  its  actual  position  \  For 
even  if  the  analogy  of  the  Papal  Sui  Mutiny,  I  should  have 

the  greatest  objection  to  admit  that  tins  rock  could  have  been  formed 
under  the  anno  conditions  as  the  surrounding  Ioom  <  Injections,  much 
less  that  it  could  have  been  so  raised  up  into  tin;  atmosphere. 

From  my  own  observation,  indeed,  1  never  could  see  any  good 
grounds  for  believing  with  Mr.  Poulett  Scrope||  (much  as  I  admire 
and  subscribe  to  his  views  concerning  the  true  volconosof  Amcr^ 

*  Humboldt,  Gisement  des  RochcJ,  p.  $Vj. 
f  AL  Hrongniirt.  ClaMiftcaUoa  dot  rUches,  p.  116. 
X  See  Trattalo  di  GeologU,  p.  13. 

y  See  Saipn'o  Comparatiro,  p.  10,  Pisa,  1845  ;  and  •'OwrvaJuooigeornwtlcae 
sail*  pane  scttcnoionale  ed  orientate  dells  Campania."  Annali  CiriU  dalle  dst 
*,  tfasc.  ri. 
(I  See  Volcano*  of  Central  France,  p.  38  H  pattrtm. 
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that  the  trachytie  rocks  of  the  Mont  Dorc  could  have  been  formed 
under  the  atmosphere,  or  under  the  .1111110  couditmns:  as  the  surround- 
ing and  lower  craters.  The  trachytes  and  even  the  domite*  of  tluil 
NgMffl  were,I  believe,  the  earliest-formed  iQdB  along  that  band  of  erup- 
tive agency,  and  were  in  aJattXftCQ  before  the  mithurat  of  true  terrestrial 
valeanieity.  These  trachytes  may  have  been  formed  inti.fr  the  region 
was  entirely  drained  of  the  great  lakes,  which  we  know  prevailed  in 
it.  The.  trachytes  of  the  Rhine,  the  Siebengebirgc,  of  Hungary,  of 
the  PoiLtn  Isles,  so  well  described  by  Mr.  Scrope,  ns  well  aa  UMM  01 
the  Papal  States,  and  lastly  those  of  Ischia,  whether  we  judge  from 

their  mineral  character,  the  part  they  have  played,  or  their  physical 
outlines*,  nil  convey  assurnnre  to  my  mind  that  they  were  accumu- 
lated under  water.  I  look  upon  them  therefore  as  rocks  interme- 
diate between  those  termed  plutonic  and  volcanic  ;  which  were 
accumulated  under  pressure  and  at  greater  depths,  whether  under 
water  or  heaps  of  other  volcanic  material*,  mid  were  sometimes 
subsequently  heaved  up  to  their  present  position*.     In  supposing 

this  manner  of  formation,  even  tbr  m  mmetrie;ill_>  central  emu- 
of  the  Vay  do  Chopinc,  so  well  delineated  by  Mr.  Serope,  may  be  ac- 
counted for.  There,  as  in  Rocca  Monfina,  the  ceutral  cone  of  tra- 
chyte may  have  been  the  result  of  the  last  graud  eruption,  and  from 
it*  structure  and  dimensions  may  have  plugged  up  the  whole  of  the 
original  crater.  In  the  Auvergnc  case  we  have  only  to  believe,  even 
if  the  lands  were  then  desiccated,  that  the  liquefaction  of  the  trachyte 
took  place  at  some  depth,  and  that  when  it  was  raised  by  the  fast 
grand  effort  towards  eruption,  the  overlying  dejections,  finding  a  vent 
in  small  craters,  were  thrown  off  ss  n  mam  I  it. 

But  to  return  to  Italy.  In  the  northern  part  of  the  Papal  States 
the  order  of  superposition  would  indeed  lead  us  fairly  to  infer  with 
Pareto,  that  the  trachyte  was  the  tirst-boru  of  these  submarine  vol- 
canic products,  and  waa  succeeded  hv  the  scoriaccous  dejections  which 
there  OtBTxk  it;  but  if  at  Jtocca  itfonfinn  this  conical  mans  should 
extend  downward*,  as  there  is  every  reason  to  belicTe  it  does,  from 
the  cuscovery  of  another  protrusion  of  the  same  rock,  so  as  to  occupy 
a  wide  base,  as  expressed  by  the  dotted  line  (tig,  5),  it  would  in 
aueh  oases  occupy  all  the  erateriform  depression,  and  wp  could  imt 
then  picture  even  to  our  imagination  the  source  of  the  supposed  sub* 
•equent  scorinconua  dejections,  particularly  those  of  ft*,  loftj  *'orti- 
nella.  Id  other  words,  the  vent  would  have  been  plugged  up  by  the 
emission  of  the  trachyte. 

Granting,  then,  that  the  uprising  has  been  the  last  operation,  and 
that  the  trachyte  has  been  so  protruded  as  to  have  raised  up  still 
more,  and  to  have  increased  the  inclination  of,  the  surrounding  dejeo 
tSonSj  it  must  have  been  at  that  time  in  a  solid  state.  I  do  not  doubt 
that  the  circumambient  loose  materials  had  been  ejected  from  n  great 
crater  previously  to  the  uprising  of  the  trachyte  from  the  same  cavity . 
They  may  in  the  tirst  instance  have  sloped  away  at  angles  of  8°  or  10°, 
and  lin\e  been  afterwards  in  certain  parU  raised  to  20°  and  30*\  as 
we  now  see  them. 

z  2 
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[n  nflwtMt  to  the  ftbacrtco  of  transverse  fractures  «o  |>omtedly 
argued  ii])<ut  by  Mr.  Horner*,  I  bare  not  sufficiently  examined  the 
tract  to  decide  Affirmatively  tliat  the  surrounding  brim  hat  do 
break  in  it  which  might  Iihvc  been  increased*  if  nut  produced,  bj 
the  uprising  of  n  ccutrol  onus  of  trachyte;  particularly  it'  wc  arc  to 
imNk  tliai  that  mass,  being  of  a  conical  shape*  widened  ao 
Bntib  dufVUIWllab  ox  1  liave  supposed,  as  to  plug  up  all  the  area  of 
a  former  grand  submarine  crater.  For  the  most  part,  certainly, 
the  external  furrows  on  the  surface  of  the  dejections  which  slope 
down  into  the  surrounding  country  arc  only  what  might  bo  sup- 
posed ro  mult  Bran  thousands  of  years  of  atmospheric  agency  ;  but 
the  chief  canty  in  the  •oath-western  aide  above  Scssa,  by  which  the 
principal  water-course  r-ui|n  -,  is  certainly  so  deep  aud  precipitous 
tlint  it  might  be  suppo*cd  to  he  a  rent  resulting  from  strain  or  frari 
In  deciding  cases  of  this  nature,  however,  every  geologist  knows  that 
the  clear  data  which  present  themselves"  in  limestone,  tsandstuuc,  and 
schists  are  often  wanting  in  vulcanic  rock*.  \U-.t  DOWCTB  this  may  be, 
neither  the  gorge  slluded  to,  nor  any  other  aperture,  afford*  traces  of 
a  subocrial  couttc  of  lava.  The  eastern  side  is  alone  marked  by  a 
broad  general  depression  of  the  brim,  which  so  dies  away  that  the 
crater  may  be  said  to  aiien  out  to  that  side  by  a  gradual  and  ui 
latuig  alop  I  ■  ling  down  into  the  valloy  of  Tcano.  But  here  again 
we  in  vain  look  lor  anything  like  n  lava- stream,  or  even  the  remains 
of  one  which  issued  from  n  true  terrestrial  volcano;  whilst  in  the 
erosion  of  the  hillocks,  as  in  the  charaetere  of  the  surrounding 
wc  recognise  only  subaqueous  action  ami  denudation.  M>  impfts 
therefore  is,  that  lh«'  asternal  tufneeou*  dejection*  of  rtocca  Monfina 
were  fomited  bom  I  great  submarine  crater,  and  were  in  the  first  in- 
stance probably  arranged  with  a  certain  amount  of  qua-quii-rersal 
some  of  them  acquiring  uu  almost  subacrial  aspect,  by  having  been 
lirijji'cti'il  into  tin-  niiitu-|.lirrr  before  they  fell  hm-k 
sea,  and  that  afterwards  the  activity  of  this  great  subaqueous  vent 
was  cuinjdeulystoppcd  up  hefnre  tin-  terrestrial  conditions  WtlWe 
pletcd,  by  the  upheaval  of  a  solid  mas*  of  trachyte  which  either  had 
been  formed,  or  was  kept  in  a  state  of  pasty  fusion  at  some  depth* 
I  suggest  that  this  trnchvte  may  have  proceeded  from  the  mrar 
vnUnuii:  centre,  which  had  either  been  previously  in  activity,  or  was 
continued  in  activity,  at  a  greater  depth,  and  under  nrln-r  'he  preg> 
sure  <>f  water  or  superincumbent  dejections.  In  a  word.  Itocca  .Moo- 
fina  differs  only  from  the  cratcriform  dejections  around  Yiterbo,  in 
having  trachyte  placed  in  the  centre  uf  a  crater,  whilst  m  these  PkptJ 
examples  that  rock  is  usually  a  great  lateral  appendage  or  bark-bone, 
the  formation  of  which  ««*  munifi  >il_v  either  of  anterior  date,  ur  af 
Ki;n-rijii.  ut  protrusion  from  s  deeper-seated  centre. 

In  adopting  this  view  of  the  modus  operandi  by  which  such  an 

apparent  orator  of  elevation  was  formed,  we  cannot  indeed  expect  to 

l i  iii  I  the  chasm  ao  generally  present  in  atmospheric  volcano*,  with  a 

lava-current  issuing  from  it.     We  might,   however,  look  out  for  a 

*  Sen  Anniversary  Diseoune,  Quart.  Journ.  OsoL  Soc.  vol.  iii.  p.  fa 
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worn-down  side  n*  1 1<  ii  iu*  1'rotn  aqueous  denudation,  and  also  for  - 
Rirts  nfworiiP,  Injitlli,  :t.li<-v  and  pumice  »«  vror*  ejeote'l  in  tin-  fnmm- 
of  Gralimn^  fatttld.  Now  thin  L»  ju.it  the  succcaffinn  of  mnte- 
ruilx,  m  far  as  !  am  judge,  thnt  occurs  at  Koccn  Moiifinn,  the  very 
external  folds  of  ita  rolcnmc  m  *lem  beinjr  tin-  iinwl  Hi-oriiiceutis  and 
volcanic,  whilst  the  contra!  Homo  of  trachyte  haa  ■naott  the  solidity 
and  eompuetnesa  of  a  plutuuic  rock   formed  under  considerable 

In  endeavouring  to  fix  Che  age  of  these  volcanic  operations,  wc 
hare  unluckily  no  certain  criteria  or  teats  to  appeal  to  ;  for  the 
valleys  of  i!ic  Gari^Uano  on  the  west,  and  of  Teatio  on  the  east, 
vhicn  flunk  Roccn  Monti  mi.  contain,  nx  far  as  1  know,  no  remnants 
of  deposit  with  marine  or  ancient  lacustrine  remains;  but  judging 

from  analogy,  and  from  that  continunus  undulation  from  this  tract 
into  the  Pflftgrir*on  Fields,  I  have  little  ilnulit  that  t&*  surrounding 
tufaceou.i  accumulations  are  nearly  of  the  same  age.  But  whilst  we 
can  attach  no  exact  irlcn  of  age  to  the  term  ■  felspnthic  tuff"  of  the 
ffilegrmn  Fields,  there  is  slill  a  point  on  which  we  may  rest,  vix. 
that  in  \  general  sense  all  the  region  between  the  Bay  of  Naples  and 

Ilocca  Mounna,  a  distance  of  upwards  of  thirty  miles,  and  occupying 
the  valleys  in  the  Apenninc  limestone,  both  to  the  cast  mid  writ  of 
our  TOtanOj  i*  tilled  up  with  undulations  of  earlier  volcanic  rocks 
or  ancient  alluvia,  which  most  authors  consider  to  hare  teen  as  iuv 

Jnestioimblv  accumulated  under  water*  as  those  of  the  Cainpngua 
i  Roma.    STow  Home  of  the  no rt ions  of  these  w  liieh  dank  three  sides 
of  the  excrescence  of  Itncrn  Mnnfiim  are  unquestionably  superior,  or 
of  younger  olef- 
in drawing  our  conclusions,  it  in  well  to  remark,  that  we  cannot 

♦  In  a  sketch  of  tho  relation i  of  llic  rocks  in  the  UingJom  of  Naples,  M.  Pierre 
de  TdiibatcliefT  Rive*  the  following  as  the  ascending  order  in  time  of  the  volcanic 
productions  of  that  region: — I.  Monte  Onrgano  and  the  eruptions  along  the 
Adriatic  line: 2.  Monte  Vulture  ;  1  PJilegrseon  Halda;  4.  Roeea  Mouflita  :  ■  m. 
vius:  6.  Monte  Nuovo.  (Coup  d'ccil  surla  Comtitution  Ecologiquc  ilea  provinces 
iiiiriili'ci-ilr'  ilr  Ruymmir  dn  Nuplr*.  Berlin,  1 442.  p.  171  rt «"/.)  I  »u»pcet  my 
ele.vei  Kuimah  friend  would  not  hftvetlm*  writlrit  if  he  i..«!  more  leisurely  examined 
the  country.  Thus,  in  approximating  the  dejections  of  Itooca  Montina  to  those  of 
nnr]  in  thinking  thnt  thr  one  iru  too  imn.< ili-.ir  prrctmor  <•(  tho  otlior, 

hr  derm*  tn'Mt  to  have  seen  (at  least  ha  makes  no  nllnxion  to)  the  great  and  rs> 
markohlc  central  mass  of  trachyte  at  Kocca  Monflna,  for  he  admits  that  trachyte  is 
thr  nlftril  nf  all  tin*  Nr.-ijmlitnn  vnlnamc  product*.  Thn  ircdnlity  ni  M.  Mri-itlnk, 
who  )  i-lii-u-d  that  remain*  of  Human  building*  WAN  foum!  mulct  mhhi:  of  thr-  InlT 
of  Sessa,  ami  the  error  of  ftlla,  in  stating  that  aca-slicUs  had  been  found  adherent 
to  the  mountain  of  Kocca  Moniina.  are  now  both  admitted. 

t  A  letter  juM  im-iM'I  friuii  that  able  nuluraliat  Profc*$Or  Scacchi  of  Naplet, 
>liA<  .1  the  25th  of  January,  acquaint*  nie  thai  in  two  tueinoira  TceenUy  publiahed  hjr 
him  in  the  Transactions  of  the  Academy  of  Sciences  of  Naples,  he  has  niorefully  de- 
veloped hSl  fftwVtj  to  Efefl  urigin  and  formation  of  thMnffV  of  the  Campania.  Il« 
atuiirm  tint,  that  without  any  ilnuhl  th«a«  iirrumnlatinnl  an*  purtrrit/rlQ  thtf  dcjtKS 
tiotia  of  Ilocca  Monflna.  Although  there  are  no  positive  proofs  of  the  nbnwrmt 
ongtn  of  Uncrn  Mimtina,  Srairhi  ugn'i»  with  me  as  to  iho  ancient  ami  Htetjajoa 
character  of  the  trachyte  of  Monte  dello  Croce  (which  he  considers  almost  a  por- 
phyry i,  that  has  closed  a  great  Polondc  rint,  tlic  materials  around  which  were 
ejected  anterior  to  the  formation  of  the  fclspathic  luffs  o(  the  Campnnia-     In 
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pretend  to  determine  the  period  of  the  upheaval  of  certain  miMM  of 
"  Neapolitan  tuffs  ucar  Uie  sea,  by  consulting  tlie  marine  »trnU 
which  nltcrnate  with  them,  em  m  those  which  contain  shell*  perfectly 
Mrnticrtl  with  rim-:.-  iidk  liviu-  ui  ihc  ui.lj.-uttit  MtOitcrraucau.  In 
my  hurt  memoir  1  have  shown  that  «peoics  of  ica-abolU  still  in  being 
have  existed  previously  to  terrestrial  species  now  entirely  extinct  (see 
Quart.  Jouru.  Geol.  Soc.  vol.  v.  ji.  WT).  And  if  we  thus  fail  in 
measuring  tlir  nlntion  of  previous  epochs  to  the  historical  term,  by 

coiuptiri   on  of   r  I  ■  i  - ;  -_r  •    !n.n-im    With    tlUQgfl  '•  m:  i-.tr.  >>\,   rt.Il    U  ■    0*nU 

we  to  venture  toaVpnsinWtl  all  the  diversifieil  Kiilinipieous  volcanic 
operations  of  the  Phlegroan  Fields,  or  the  Camparis  di  Roma,  to 
our  historical  atmoaphMic  volcano*,  by  any  rcoaoiiing  from  a  few 

;  I  1 1  »•  ■-  ui'  marine  shells  ■  ■ 

ConfJtution. — In  my  method  of  accounting  for  the  origin  and  pre- 
sent form  of  the  volcanic  tract  of  Kocca  Monnna,  I  shall  probably 
neither  satisfy  ChoM  Vho  OQQlllttd  thai  it  is  on  clcvniian-crntcr,  nor 
those  who  would  explain  it  by  reference  to  any  known  example  of 
modern  lubav.riol  volcanic  action.  1  do  not  admit  that  in  this  case, 
tufaceous  deposit*,  ouce  horizontal,  were  raised  by  the  sudden  protru- 
sion into  thr  ntmosphm  of  a  dome  of  trachyte  into  highly- inclined 
positions;  for  1  cannot  suppose  that  this  wn*  ever  Ihe  ntc  of  *  tntl 
terrestrial  volcano.  In  the  Latian  or  Alhan  Hill*,  however  (if  my  view 
of  the  aticcesaion  of  their  eruptions  he  con-ret),  the  formation  of  a 
aubaerial  cone  and  crater  may.  as  it  was  the  last  Tolcanic  operation 
Of  tliat  trnct,  be  very  well  supposed  to  have  raised  and  thrown  off  the 
surrounding  dejections  of  previous  and  su1mujucou>  ore 

or  lew  of  an  rrr<-ntrio  dip  of  alight  inclination.      In  thou?  parts  of  the 

Colles  Ciminii  vla-re  there  are  uo  central  trachytes,  as  at.  Kocca  Mon- 
fina, and  no  true  central  volcano  of  suhseijueut  date,  as  at  llaunilial'i 
Camp,  I  can  see  no  valid  objection  to  the  nrimissjnn,  that  some  of  the 
strata  around  the  lakes  of  llolscun,  Biecuno,  &0.B  winch  consist  ex- 
clusively of  stratified  igneous  products,  may  have  red  from 
these  orifices,  ]irububly  under  shullow  brackish  or  lacu9truio  war. 
On  the  other  liinitl,  I  can  sec  no  reason  for  doubting  that  subsequent 
efforts  towards  eruption,  whether  ftCcOfllpanlsd  by  upheaval  of  solid 
rock*  m  iint.  iii.tv  urn  operated  from  the  same  centre  to  raise  np  and 
throw  off  still  more  the  surrounding  stratiform  accumulations.  If  we 
danv  thr  [io*sihility  of  .ill  atratilorm  quu-iiua-vertal  arrangements 
having  either  resulted  from,  or  been  increased  by,  upheaval  or  eleva- 
tion, when  applied  to  ^coriaceous  nud  tufaceous  submarine  dejections, 

reipcct  to  some  "f  At  OaJacatoiU  irhkfa  surround  the  trachyte  <«f  IWc*  Moufina, 
M  PosanW  fcUKK***8  th*!  Kvcral  of  thr  BBOOntl  may  hfve  MB  wpsnite  puiau  of 
•ratioa,  and  pOallMj  had  not  reference  to  the  great  centra)  crater.  All  the  tracayte 
of  bchta,  Ik-  »1iow»,  mux  havfl  been  formed  gitder  lulmunm  conditions,  as  *ca- 
AalbaUanate  with  it  on  vj  1500  feet  in  bright.  Thr  mien  which  kiipplied  the 
material*  of  the  Campi  I'Wcjcnri  sro«e,  he  CO  the  aea.  howcer  then  ar. 

conipsnjhigcntioauiayhav*  bsoo  lalaad  tnlo  the  atmosphere  :  and  ihn.p  Mipathic 
tufts  of  the  Campania  "which  arc  far  removed  from  their  "riicmal  vcota,  van 
svumts,  not  lonned  under  the  u»(  l»it  «p»«  pi'liMc-lwU  formcA  b-j  tSvca  (and 
gnat  atfces').  after  the  partial  UMnflofl  of  the  Un-I 
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merely  because  the  lattcT  have  somewhere  bMfl  emitted  from  volcanic 
Tents,  we  should  be  forced  to  grant,  that  the  formation  of  domov, 
circuses,  and  valleys  of  elevation  in  sedimentary  deposit*  of  aqueous 
origin,  has  not  been  occasioned  by  the  action  of  plutotiir  heat  or  its 
accompanying  gaseous  forces.  It  is  evident  that  All  MSAftltfi 
whence  the  volcanic  (submarine  detritus  hll  btsSD  derived,  may  in 
many  cases  be  hundreds  of  miles  distant  from  the  deposit ;  since  uo 
one  can  limit  the  nrcn  to  which  currents  will  transport  light  scoria- 
cvous  aud  volcanic  dejections. 

For  my  own  part,  however,  1  deem  it  to  be  impossible  to  examine 
the  most  striking  valleys  of  elevatiou  in  our  own  country,  such  as 
Woulhope  and  the  Dudley  Hills,  and  see  how  the  strata  ol  Limestone 
in  those  beautiful  ellipses  arc  the  more  fissured  bv  transverse  cracks, 
the  more  they  have  been  strained  and  bent,  ami  then  observe  that 
such  ellipses  often  run  parallel  to  adjacent  outburst*  of  pin  tonic  rocks 
whifh  Aare  broken  up  and  thrown  off  $imUar  *trat<tt  and  not  be  COU- 
vinced,  that  nob  ITWiplil  do  in  some  measure  illustrate  the  point  at 
boue.  Will  any  other  cxplniiiK inn  Mtiikc  i>>  a<i:wiini  for  the  shape 
and  fractures  of  the  Wren*  a  Nctt  and  t.ho  I'llipxiw  near  Dudley,  except 
that  of  intumescence  due  to  the  powers  of  hem  .on meted  with  the 
vnst  diffusion  of  plutonic  matter  in  that  tract?  I  maybe  excused  for 
■sJUflg  tho M  English  geologists,  who  may  doubt  the  rtticacy  of  the 
interpolated  ippooua  rocks  to  have  produced  these  striking  results,  to 
md  the  chapters  I  have  written  on  the  subject*,  and  afterwards 
the  memoir  of  Mr.  Blaekwell,  of  Dudley,  winch  rMJimtnl  the  under- 
ground play  of  the  igneous  matter,  and  shows  how  it  has  powerfully 
fractured  oil  the  submarine  strata  and  given  to  the  Staffordshire  conl- 
field  itsfiiini  nmi  ntline.  It  in  scarcely  fair  to  argue  against  all  craters 
of  elevation,  because  uo  plutonic  or  volcanic  rocks  have  been  observed 
to  form  the  centra]  fulcrum  of  our  English  valley*  of  elevation.  For, 
in  my  mind,  the  rHj  i-irruiiiataiicr.  tliat  such  ellipsoids  are  so  sym- 
metrically  eccentric  in  their  dip,  is  the  reason  why  we  should  not 
expect  to  find  any  igneous  rock  within  them.  It  is  I  suggest,  from 
tin*  repn**sion  of  the  effort  of  the  heat,  steam,  and  gases  to  escape 
upwards  along  the  axes  of  such  ellipsoids  of  elevation,  that  their  qua- 
Ulll  MIImI  arrangement  is  due.  Nor  must  it  be  forgotten,  that  in  the 
rery  districts  so  affected,  the  igneous  matter  has  usually  sought  an 
issue  (notably,  for  example,  in  the  Rowley,  Malvern,  and  Abbcrler 
Hill*)  along  the  edges  of  the  adjacent  deposits,  probably  because  ft 
there  met  with  lew*  rrMNtuuec  than  iu  the  neighbouring  tracts,  which 
ill  posits  have  by  the  same  causes  been  rolled  into  undulations,  or 
hatred  op  into  rapid  latfcllltfdl  In  numerous  cases,  howcrer 
(ami  the  west  Hank  of  the  Malvern  is  a  good  instance),  we  see  that 
the  mi|itive  rock  has  performed  the  part  of  raining  and  even  of  over- 
turning the  strata  on  its  think. 

'I  'In  uli-ii  i';iiii.!i .;  I  made  in  Italy,  and  which  I  lumin  iipologise  fur, 
as  being  necessarily  imperfect,  have  thai  led  me  to  add  a  few  words 
(0  what  I  have  already  writim  |   Bpofl  the  subject,  in  the  hope  of  mo- 

*  Sec  Silurian  System,  pp.  *80,  el  i*q, 

t  See  Silurian  System  (Valley  of  Woolhope-). 
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dUViag  tlic  estrone  view*  of  the  advocate*  for  and  against  elevation- 
crater*.  Although  much  indebted  to  M.  Leopold  too  Rueh  for 
suggesting  the  theory,  to  M.  Kite  de  Beaumont  lor  extending  and 
illustrating  it,  and  to  Sir  C.  Lyell  for  his  efforts  to  explain  all  these 
appearances  by  reference  to  causes  now  visible,  still  I  must  cxprca* 
my  belief,  flint  the  truth  which  geologists  are  in  quest  of  lies  in 
bff  extreme  1  think,  indeed,  that  the  day  is  wit  distant  when 
it  will  be  admitted,  that  in  some  tracts,  in  which  sulmarint  volcanic 
dejections  have  been  very  widely  diffused  and  carried  to  great  distances 
IV'hh  the  orifice*  of  eruption,  the  strata  have  sine*  been  heated  up 
eccentrically  by  the  subsequent  operation  of  heat  and  intumcscciice, 
whether  accompanied  by  an  actual  eruption  of  molten  matter  and 
scoria:  or  not.  Such  them  must  be  considered  craters  of  elevation. 
On  the  other  hand,  in  reference  to  true  volcanic  eou//r#  and  detritus, 
some  districts  will  be  shown  to  abound  still  in  those  grand  volcano*, 
which  during  countless  ages  have  been  Augmenting  their  area  by 
material*,  which,  derived  from  their  own  bowels,  have  been  continu- 
ally added  to  their  flanks. 

i'if  m  B  PI  ■ 

On  writing  to  Dr.  Daubenv  for  an  explanation  uf  his  views,  I  find 
that  on  one  essential  point  his  opinion  coincides  with  my  own,  via. 
tliat  the  external  dejections  around  Rocca  Monfina  have  been  «// 
formed  under  water,  perhaps  of  no  great  depth,— an  opinion  which 
I  am  glad  I  have  elicited,  as  the  most  careful  perusal  of  his  memoir, 
in  which  he  makes  no  allusion  to  subaqueous  volcanic  operations,  had 
led  me  to  draw  another  inference. 

In  the  present  state  of  geology,  I  hold  it  to  be  of  the  utroo- 
porUncc  to  distinguish  in  n  marked  manner  bfftWMD  subaqueous  and 
subacrinl  volcanic  action,  and  to  uotc  well,  when  St  is  possible,  the 
cn*cs  where  both  operation*  have  been  united.      It  was  to  bring  this 
point  out  in  relief  tnat  the  foregoing  lines  were  penned. 


Fkbritabv  27,  1850. 
The  following  communications  were  read:— 

1.  An  Account  of  the  Strata  and  Organic  Hk mains  exposed  in 
the  Cvttwgs  of  the  Branch  Railway,  from  tht  Great  frciffsiH 
Line  near  Chippenham,  through  TicnwitnmftK,  to  Wkktbvry  tn 
Wiltshire,      By  Reginald  Nbyil-ub  Mantell,  Esq.,  C.B. 

[Communicated  by  C.  A.  Mantell,  Rtfc,  LLJX,  r\iL8.,  U.S.J 

This  railway  passes  over  the  usual  series  of  the  oolitic  deposits  of 
that  part  of  England,  and  in  the  distance  of  fifteen  miles  the  cuttings 
brought  to  light  immense  quantities  of  fossil  shells,  remains  of  n 
merous  species  of  Cephalopoda,  trunks  and  branches  of  trees,  and  a 
few  bones  of  reptiles. 


1850.] 
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Mr.  Morris  with  liu*  accustomed  liberality  and  kindness  has  care- 
fully I'Muimird  the  fossils  collected  by  UN  n  thm  COttnpt  and  also 
the  rich  collection  of  Mr.  Macneil,  of  Trowbridge,  and  has  drawn  up 
the  Iwu  that  accompany  this  paper,  aud  which  OOMatafct  its  most 
Important  f.'iitm. 

Thv.  subdivision*  of  the  Oolite  traversed  by  our  operations  were  the 
following : 

BSSSSc^  }*«^-~-*"a^i-«. 

(Coral  rag  wanting.) 
Oxford  Clay, 

m 

o 

■ 

er 

5 

2 


Kelloway  rtoek, 
( ?orn  brash, 
Forest  Marble, 
Bradford  <  'Iny. 

Great  Oolite, 


1  in  a  cutting  in  the  neighbourhood  of 
J      Trowbridge. 

occurrinc  on   n   branch   line,    three 

in  ilea  long,  to  brudlurd. 


The  Lower  Greenland  is  exposed  ot  Westbury  Station, 
II  it  Wilts  aud  Weymouth  branch  of  the  Great  Western  leaves  the 
main  line  at  Thiugley,  a  village  half  way  between  Chippenham  and 
Corsham,  and  takes  a  southerly  course  to  Westhnry,  a  distance  of 
liiiMii  miles,  where  the  line  terminates  »t  present. 

At  Thiugley  the  rock  exposed  in  the  cuttings  of  the  Great  West- 
ern is  the  Cornbrash,  which  extends  over  8  large  area  of  the  neigh- 
bouring country,  including:  Chippenham.  This  rock  appear*  b  CM 
Wilt»  anil  Wc\  ii.i »uth  cutting*  for  n  mile  and  a  <pmitcr,  anil  thin,  »n 
the  opposite  aide  of  a  steep  vnllov.  riw*  rapidly  and  crops  out ;  tin* 
n-ii -iiiniliT  of  tli-   -Mfinn,  uhieli  ||  nliniit    11  Bull  IflMj  .unl  SO  ImI 

deep,  exposing  the  lower  beds  of  the  Cornbrash,  and  the  marls  and 
•luiles  of  the  Furcat  marble.  After  crossing  j Iht  liigh  embank- 
ment, the  Cornbrash  reappears  at  the  entrance  of  the  rutting,  dipping 
rapidly,  and  it  is  not  again  visible  till  wc  reach  Trowbridge,  nine 
miles  and  a  half  from  the  junction  with  the  Great  Western. 

Alter  losing  the  Cornbrash  at  the  second  mile,  the  line  continues 
■Marly  the  whole  way  to  Staverton,  nt  the  seventh  mile,  ou  embank- 
ments, keeping  along  the  valley  of  the  river  Avon.  This  valley  is 
covered  with  a  bed  of  gravel  from  4  to  18  feet  in  thickness,  and  from 
half  a  mile  to  a  mile  aud  a  half  in  width,  and  in  it  are  found  boulders 
and  pebbles  of  numerous  Tarieties  of  primary  and  secondary  rocks, 
and  rolled  fossils  of  the  Oxford  clay  ann  Kelloway  rock.  Mounds  at 
the  Oxford  clay  occasionally  protrude  through  this  accumulation  of 
watcr-wora  material*. 

At  Slavertou  the  line  crosses  the  river  Aum,  and  leaving  the  val- 
ley, enters  a  series  of  cuttings  in  the  Oxford  clay  and  Kelloway  rock, 
which  extend  to  the  9$  mile,  near  Trowbridge.  It  was  from  tin H 
cuttings,  averaging  14  feet  in  depth,  that  I  obtained  the  greatest 
number  of  Ammonites  Kwnigi,  Annifoceras  Callopienst,  Sec. 

At  seven  miles  and  a  half  the  railway  crosses  the  river  Bus,  where 
the  Section  lijr.  I  commences. 

The  Cornbrash  reappears  on  the  other  side  of  the  Biss,  and  the 
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Trowbridge  station-yard  is  excavated  out.  of  this  rock-  A  slight 
fault  run*  across  the  line  at  the  point  where  tin*  bOflfchMBet  now 

stands,  and  the  same  displacement  U  visible  naif  a  mile  off  on  the  aide 
of  the  turnpike  mad  l»>  Hnullord.  Tlie Co  nib  rash  coutiiiues  tltv  level 
to  about  the  middle  of  the  next  cutting,  where  a  displacement  of  conni- 

derablc  extent  brings  down  the  Oxford  clav,  whicli  continues  only  for 
(i  chains,  where  another  fault  replaces  the  (^ombrash,  winch  dip*  south 
rapidly,  so  as  to  disappear  almost  immediately*  The  Oxford  clay  lies 
on  the  Corn-brash,  and  a  few  chain*  further  on  we  rind  a  stratum  of 
sandstone  and  sand  representing  the  Kelloway  rock.  This  too  extends 
but  a  short  distance,  and  the  next  cutting  at  Studley  (iU  miles,  20 
chains)  brings  to  light  the  bituminous  unctuous  shales  of  the  Ox- 
ford clay*.  This  excavation  is  about  13  Altai  tonft  mid  28  bet  at 
it*  greatest  depth  ;  from  it  I  obtained  beautiful  specimens  of  BeUm- 
nites  and  BelemnoteulnU. 

The  whole  thickness  of  the  shales  exposed  by  this  cutting  is  about 
forty-live  fret,  and  were  we  '■•  restore  them  m  their  original  horizon- 
tal position,  we  should  have  the  following  sequence,  commencing  with 
the  beds  that  would  be  the  uppermost  of  the  series. 

Two  feet  of  drift,  which  covers  the  surface  everywhere,  in  some 
placet  to  the  depth  of  six  or  eight  feet, — and  is  sometime!*  difficult 
to  distinguish  from  the  decomposed  Oxford  clay,  being  of  the  same 
yi  lluw  colour.     Contains  a  few  elephant's  teeth. 

Three  feet  of  crumbly  shaly  marl,  containing  Serpula  vtrtebralU. 

Pitt  feet  of  shaly  marl,  with  Belermiotettt /tides  in  abundance. 

Nine  feet  of  very  strong  slaty  clay,  containing  about  midway  a  layer 
of  pyrilical  Scptarin  aud  uitmcrous  Betrmnitc4t  Bclcmnotcut  hides, 
nnd  Ammonite*. 

Two  feet  of  thinner  slaty  clsy,  with  quantities  of  Roslellaria  and 

drift  wood. 
One  foot  of  rock,  in  which  the   Ammonite*   Reginutdi  elderly  oc- 
curred. 
Five  feet  of  thick  slaty  clay,  containing  Bchmnite*,  Ammonite*,  and 

lignite :  Belem not eu this  rare. 
Three  feet  of  crumbly  ItOBft. 

Two  feet  of  verv  strong  clay,  with  but  a  few  fossils. 
Five  feet  of  thick  slaty  clay,  containing  ISctctnnite*,  Beletnnotevthidea, 

Ammonite*  Jaton,  and  lignite. 
Ten  feet  more  of  clay  was  exposed,  but  being  intersected  where  it 

cropped  out,  it  was  decomposed  and  crumbly  from   tlie  effects  of 

the  atmosphere. 

Lignite  occurs  in  most  of  the  bed*,  and  frequently  with  mfma  at- 
tached. In  one  place  a  flattened  tree  twelve  feet  lung  was  used  in 
*itu  for  some  time  as  part  of  a  barrow-nin  ;  so  little  was  its  vegetable 
structure  and  it*  strength  aud  tenacity  impaired,  though  the-  tree 
must  hare  been  eOSjftJ  with  the  extinct  belemiutes  with  which  it  was 
buried.       Much  of  the  wood,  especially   tlir  curious  hed  of  lignite 

*  ThU  Hay  omtti  a  brilliant  ga*  whea  burnt,  and  1  have  freqODtlv  u»<l  it  in 
illiiiiiinate  my  room. 
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under  the  Consbrash,  was  *utFici*ntlv  «~arU«ni»rd  to  be  wed  as  fori 
by  the  workmen  and  poor  of  the  neighbouring  cottages.  The  cosri- 
feroua  structure  was  easily  detected  by  the  microscope.  I  did  not 
find  any  canc>  or  other  seed-Tewls,  and  hnt  few  vestiges  of  foliagr, 
nor  did  I  own*  with  traocs  of  Cvcitcfae,  although  these  plants  hare 
been  occasionally  found  nt  Swindon. 

Emerging  from  this  section  at  I0{  mile*,  and  traversing  a  flight 
excavation  at  Yarubrook  (ll£  rude*)  in  the  same  alnaJe,  and  tome 
heavy  cutting!  in  Kimmcridge  clay,  at   I  <l  mile*,  wc  cotnc  to  a  ■ 
interesting  aeetinn  tlmm-h  the  lliim  VieliU  ;ir  rl  .•  West  bury  Termino* 

Hg.  2).  Hen  a  fault  brings  the  grecnsanif  in  contact 
with  the  Kimmeridgc  clay,  and  after  four  more  displacement*  the 
grccuMuid  resumes  iu  position,  and  forms  the  plain  ou  which  the 
Terminus  it  erected. 

One  of  the  depressions  caused  by  a  fault  iu  this  cutting  is  filled  up 
by  ft  deposit  of  hone*  belonging  to  elephants,  horses,  deer,  and 
other  qnadrupc<is ;  these  remains  were  so  plentiful  that  the  worLi 
repaired  die  waggon  roods  with  them.  A  well  at  the  9tati0fl  pii'roea 
the  several  beds,  and  enables  us  to  continue  the  section  half  a  mile 
further. 

Organic  Remain*. 

The  abundance  of  fossils  in  some  of  the  beds  was  truly  astonishing, 
and  especially  the  hnni*in«i  number*  of  the  ihdli  and  rsssrlcf  of  (5- 

ji/nff<tfi»ita.     Often  on  exposing  miijii«-h  oi'  rl.ix  or  »hnlc  man)  yard 

nt(  the  whole  surface  was studded  with  the  glittering  pearly  shells 
of  Ammonite*  of  various  species,  and  the  mimcrou-  phragmaconeo  of 
Beltmnoteuthts,  iuteniiiiiirl"l  irtth  ITrfswffns  Witt  there  relics  of 
ddCJI  W  molluscs  were  associated  iu  equal  abundance  shell*  of  the 
genera  Jtastrllnrut,  Turrit  ft  la,  Auricula,  &e.,  ami  throughout  the 
mass,  sterns,  hrnnehcM,  and  fnignieiir^nt'  nines  and  firs  were  inibcddod. 
Groups  of  Ammonites  scarcely  larger  than  a  pin's  head,  were  often 
Ivin  g  together  as  if  they  WON  clusters  o!  the  embryo  shells,  and  Be 

femmtM  M  minute  a*  a  nmall  wire  SKTO  not   UDOOtt 

I  had  the  good  fortune  to  ohtain  a  few  Hclemuites  thsri  showed  the 
capsule  of  the  guard,  anil  tin-  fano  of  the  peristome  of  tlir  tmracma- 
conc;  and  likewise  osselets  of  the  BtUm not rutins  with  tiie  apical 

part  of  the  phragniucuuc  surrounded  \i\  its  fibrous  inw .■inn  i:t.     These 

?iccimrna  have    heeii    figured   and   describi  •.     father    in    the 

hilo&onhieal  Transactions.      It  may  he  interesting  t<>  remark,  that 
although  hlfc-lwgl  in  conjunction  with  the  phrngmacones  of  the  Be- 
iitmthU   wi-ie   m-iv  t'n'ijuciit,  I  never  on  any  occasion  found  an 
ink-bag  naturally  attached  to  the  uhragmacone  of  a  Itclemnit**. 

b  too  subjoined  lists  of  organic  remains  by  Mr.  Morris,  the  spe- 
cies and  geuera  found  in  the  respective  strata  are  enumerate*!,  and  a 

*  I  Intnly  miw,  in  Dr.  Wniren't  CoUcetEon,  at  Boston,  U.S.,  a  ipecimrn,  which 

oilhl  lead  W  au  error  with  regard  to  this  subject .    It  consisted  of  a  heletnniie 

races  of  the  trruldhgitiou  of  the  plir-iK"""'""',  unil  on  the  lop  «4f 

it  vis  ltw»*elj  Had  Khfl  tal  -hiR  of  a  tielcmnolnitliii  ;  lh«  ip44UB*n  bring  tirWliW, 

■■"•■•<      il   n  A  !ij|tO«ford  Clay,  England." 


1&50.] 
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tVur  new  specie*  are  named  and  described.     The  following  abstract 
shown  their  diitribution  i — 


Kcllnway  Rock Radiaria, 

Conchifera, 

MollllAOft, 

Oxford  Clay Annelida, 

( -onchifrra, 

Mollusc*, 


3  genera. 

16  genera*  comprising  22  species. 
ft  genera. 
1  genus. 
5  grncrn. 
several  genera. 


—  Cephalopoda,  G  genera. 
I  2  or  3  genera. 

Reptilia,  4  genera. 

Corn  brash  , Rjuliaria,  3  genera. 

Conchifera,        8  genera. 
Molluaca,  1  genua. 

Bradford  Gay   ....  Radiaria,  3  genera. 

Conchifera,       4  genera. 

Thus  it  apnears  that  from  the  small  area  of  the  bed  of  the  Oolitic 
ocean  exposed  by  the  railway  excavations,  there  were  obtained  above 
thirty  genera  nf  Cmichtfera,  and  acve<n.'<n  i.f  Molhiaea,  of  which  no 
leas  thnn  eighteen  species  belong  to  Cephalopoda. 

1  will  only  observe,  that  the  spectacle  daily  presented  to  my  view, 
during  the  many  months  I  was  Ongagi-<l  un  tin:  entutriictimi  of  this 
railway,  ntrongly  tinjireanod  on  mv  mind  the  conviction  that  I  was 
exploring  a  mud-bank  of  an  ancient  ocean,  to  which  terrestrial 
plants  and  trees,  mid  the  Adll  of  littoral  and  shallow  water  species 
of  molluscs,  had  been  transported  by  currents,  and  promiscuously  in- 
termingled with  the  exuviae  of  the  inhabitants  of  the  profound  depths 
of  the  tii. 

The  character*  of  a  fluvio-marine  formation  given  by  M.  Constant 
Pre\ost  MB  particularly  applicable  to  these  deposit*: — "  Predomi- 
nance drs sediment I  altrniativeiiient  argilcux et &rc*uac& rrL'olii.renieiit 
Atrattii  Itondanee  do  vhkiu  tonrojitTes  et  par  mite  d  amas  et  de 

hnnra  dr  charbons ;  presence  danimaux  fltmatilc*  ou  terrestrea  aaao* 
ties  dans  lea  niemca  conchcx  a  des  animnux  marin.i.  On  pcut  ajoutcr 
«me,  dans  les  formations  nnvio-marincs  pclagieimcs,  les  nrgiles  prtf- 
domincnt  sur  les  gri*.  que  lea  foaailun  sont  lien  conserve*,  qu'iln  sont 
isoles  ou  groupes  avec  ordre  par  families  et  par  lits,  que  les  fotsilcs 
marina  rappellent  des  imimmix  de  haute  mer ;  eiifm  Pabseuce  presqve 
absolucdc*  Polypiers  picrreux*." 

List  of  Organic  Remains  obtained  by  Reginald  N.  Mantei.l,  Esq. 
from  the  Railway  Cuttings  above  described.  By  John  Mounts, 
F.G.S. 

Kellaway  Hark.  Coxcairta*. 

Pholidomva  Murctiisoni,  Sow. 
Radu.ua.  acutlcosu.  Sow, 


Acrosalenia  - 
Cidaris  — 

PcnUcriuua  - 


Fanopwi  (Pullaitrs  pcrcgrina.  PML 

iP.). 
Modiola  bipftrtita.  Stw. 


"  Be  la  Chronologic  dc»  Terrains  et  du  Synchronisme  tics  Formations,"  aw  S. 
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lanranfia  t/nrr.  Sow. 

F»*t 

minima,  Sov. 

Afi*   luMctmKOOA,   J/OTTM,   11.   *. 

Araphidesma  f)  recurrnm,  />Atf. 

TeraofLcpJdoiaa. 
Sadst***. 

P>out!» 

ii,  Jforrii,  n.  a. 

Trigonia  cJavcllata.  Sim. 

RarnuA. 

Cvdium  cognatnnt,  Mft 

Miiliroaaures. 

I'll    M'i'i     1'     1  ». 

Afttaru  carinaia,  Pkti. 

!Vct«n  flhroaut,  $v%e. 

nin«*iinat. 

—  detnwus,  PhU. 

Cctio**oru*. 

1     t-agaai,  Scum. 

Teleouusus .' 

Gnphasa  obUquata,  /Mi/. 

Terebretula  socialis,  rAi/. 

»■       concmna?,  £bv. 

Comoro*  A. 

— —  ornitbocephala,  A*o. 
Corbula  MacoeillU,  MorrU,  a.  s. 

Rapiabi*. 

Ovblodi  -^— r 

Nurlmlitr*  cliiruVitlarit,  Vcs«. 

Mfif  i  rn  a 

orbicularis,  /•Aitf. 

Auricula  Sedgrici,  i*Ai*l 

Dlatoidca  depress*,  /ami,  ap. 

TurrlUlla  morlriti,  Aw. 
R<Mti;IUriii  b&Rll&OMti  /»**/. 

CoNrillVMA. 

Ancyloccras  Calloviense.  Morrit. 

Pholadomya  Mtirthiaoni.  Saw. 

Amnionltti  iDodlolarii,  LAiryt,  tji. 

Panopa-*  ;Uy»>  «d.b<*a.  Sw. 
r  fPnllaatra  pcrcjhna,  JMaX  ap.) 

Aiiipltidouui ;  ilnrurtMuoi,  thU. 

Oxford  Clay. 

Ankkmma. 

Cardtum  coftnalum.  Phil. 

Sfrpula  rtrtcbralis,  Sow. 

Isocatdia  concentric*.  .Soar. 
Asicula  «binata,  Sow. 

CoxcmrxRA- 

Oitrea  Martini,  £*r. 

A  viculn  cxpansa,  PML 

Tereb.  intermedia,  SlMff. 

Modioli  hijmrlita,  Senc. 

—  ohnvBta,  -W. 

Trigonia  cla*el!ata,  Sov. 

conriiina,  Sow. 

Nucula  PhflHpatl,  Vorrtt,  a.  a. 

Oslrca  deltoid*-.*,  ,W. 

MoiLcaoA. 

Moll  dm  a. 

Ammnnitea  iliscus,  5«r. 

Turritelln  muricata.  Sow. 
IWelUna. 

BrvHt/onl  CJay. 

Helemnitea  ahbrcviatut,  JVi& 

— —  h'uzosianus,  J)' Orb. 

OeMiuna. 

Brlrmnntmithit  Antlquui,  Pt*rc+. 

Avimla  rnvtala, 

f  .U'Aiithnti'iitliix  ?) 

Pectea  Tajsuit,  .^nr. 

Loll  go, 

Osirea  coiuu,  3ow. 

Sepia !  (Two  species  of). 

b  coarclala,  Sow. 

Ammonite*  moiliolirih,  Uivyd,  ip. 

digona,  Anc. 

Cliauniuasclii,  D'Orb. 

tnaaiUata,  i^ir. 

—    K iriiip.  Sow. 

outolcta.  Sow. 

—  Jason,  Rrin. 

-—   cordatu*.  Sow. 

Rapiakia. 

■         uowwianui,  &w. 

Bervnicea  diluriana,  timr. 

^^—  Lontdolcl,  Pratt. 

TerclfeliAria  ramosiuima,  L*mr. 

—  Reginald!,  Morris,  n.  1. 

ApineriiuiK  Parkinaoni,  firoaw 

HntDfll  tniiu-aluir  Sow. 

(A.  rotundus,  Mittrr.) 

Ammonites  Reoi 

naldi,  Morris. 

Pl.  XXX 

.flfrC, 

A*?*.<Tia  di!IOoi1cA*  ,nfl*lfi.  *nf>aetibua  laiii  ■ubtlrii»riMlt,  laliu  oblique  SaWUlafia, 
lo-l ,  tuberculia  prormncoiibu»,citenio  cosutis,  co*tii  obliwii,  ro«undata7  (iono 
conrao,  ipcnuii  transversa,  ternl-ellipticA, 
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A  dincnidal  ami  unmewhat  gihhiwc  shell,  with  rather  ibjinmed  and 
broad  volutions,  inner  side  obliauely  angular,  mnrpm *d  with  about 
fifteen  prominent  rounded  tubercles,  from  each  of  which  ari*c  two  or 
three  obtuse  costSB  pawing  over  the  broad  convex  back  ;  these  costte 
become  obsolete  in  an  adult  state. 

Aperture  transverse,  semi-elliptical.  Thickness  -If  inches,  diameter 
IS  tO  18  inches.  This  shell,  in  possessing  the  tame  general  characters, 
may  be  considered  by  wmr  nx  an  extreme  van<  t\  .it'  Am.  caronatu$t 
Bniguierc ;  it  varies  considerably  in  the  njec  of  the  umbilicus  and 
number  of  dorsal  ribs;  the  latter  become  obsolete  by  a^re  in  this 
species,  as  shown  in  the  Adult  Fptflftflfn  tii^urcd  (reduced)  by  D*Orb. 
Terr,  Jurass.  t.  10'.).  i.  f>.     It  also  bears  considerable  resemblance  to 

Am,  B'ink«tt,  Sow.  M.  C  tab.  '200,  and  which  in  also  cited  by 
D'Orbigny  as  a  variety  of  Am.  roronatu*.  Tins  shell,  from  the  Ox- 
ford clay  near  Trowbridge,  presents,  however,  a  permanent  ond  distinct 
variety  In  which  the  tubercles  are  more  round  and  prominent  and  the 
volutions  less  angular  than  in  the  normal  type  of  Am,  coronatua. 

The  huge  knobbed  specie*  from  the  Lewes  chalk  MDMd  '.  per- 
ampins  by  Dr.  Mantel]  (Fossils  of  the  South  Down*,  p.  200.  n.  60 ; 
Sow.  Min.  Conch,  pi.  ccclrii.),  also  bears  a  general  resemblance  to 
this  species. 

The  specific  name  is  to  commemorate  the  industry  and  research  of 
its  discoverer. 

Locality.  In  the  Oxford  clay  near  Trowbridge. 

Astarte  carina™,  Phillips,  Geol.  Yorksb.  t.  5.  f.  3. 
Pl.  XXX.  fig.  2. 

Ait.  test*  craua,  gibbosft,  oralo.triaiifriiuiri,  yiitaquilaterali,  costis  obttiris  coticen- 
trfcla  In-irmi...  mtrrntitria    j>aulo   lalioribua  ;   lunulAovutk,   profundi;  nmrginc 

laMVllde  erenaift. 

Shell  ovately  trigonal,  ventricose,  suherjuilntcraJ,  concentrically 
costnted,  cosur  obtusely  rounded ;  anterior  margin  rounded,  posterior 
depressed  and  slightly  truncated ;  lunule  smooth,  ovate,  deeply  im- 
pressed, inner  margin  strongly  dcutatcd. 

Width  rather  more  than  length  ;  length  and  thickness  equal. 

This  species  is  considered  to  be  identical  with  the  Ast.  carinafa, 
Phillips,  Geol.  Yorksh.  pl.  5.  f.  3,  although  that  figure  docs  not 
well  display  the  general  character  ;  it  closely  resembles  the  A.  tctula, 
Philippi  (f>unker.  PalwontnL'rophien,  t    H.  f  3).  from  llie  tertiary  bed* 

of  Casscl,  but  that  species  has  the  anterior  margin  more  angular,  and 
the  lunule  distinctly  striated. 

The  intervening  furrows  are  double  the  width  of  the  cost*;,  and 
when  carefully  examined  exhibit  faint  traces  of  coneentrie  itrioi. 

Locality.  Abundant  in  the  Kellowav  rock  near  GrippeahftBl  and 
Trowbridge,  and  the  Oxford  clay  of  Weymouth  and  Yorksb 

Numerous  casts  of  another  species  of  Astarte  (Pi..  \\\.  tig.  3) 
art  found  in  the  Kellownv  rock  near  Trowbridge,  resembling  the  one 
figured  by  Phillips,  Geol".  Yorksh.  pl.  5.  fig.  30- 
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CoRBULA?   Ma('m:ii.i.ii,  Morris. 

Pr.  XXX.  fig.  4. 

Cor.  1«tt£  lurvi.  v*ntrfooal»  arcwfornti,  licrlgtti  i  «u>*equU*tcr»li.  antic*  rotaadat*, 
breri.pottico  cariniti,  truncal*. 

SMI  small,  smooth  (or  faintly  striated),  rrntricNw,  arcwform  or 
somewhat  qtiadrangnl&r,  nearly  equilateral,  anteriorly  roaaded,  pos- 
terior aide  cariualed.  the  carina*  exu-udnu;  from  the  umbo  to  the  kie- 
ml  margins  which  are  truncated  and  fllightly  produced. 

Thi*  shell  strongly  resemble*  the  Carbuta  //Mat  Sow.,  and  espe- 
cially the  ('orb.  wcuU&ixformitt  I  tanker  (Ikitrage,  p.  31.  t.'2~  t  *~»), 
with  which  it  so  generally  agrees  that  I  should  have  considered  it  the 
•amc,  were  it  not  that  the  incurvation  of  the  beak  (represented  in 
the  figure)  is  somewhat  different,  and  also  that  the  shell  is  described 
•»  striated. 

Compare  also  Corbula  bort<tli*t  D'Orb.  (Sir  ft.  1.  Murchison's 
Ruwia,  I.  41.  f.  5-7). 

Th«  hinge  not  having  been  seen,  this  shell  U  placed  in  Cor&ula 
with  some  doubt,  as  it  more  nearly  resembles  some  forms  of  hoeardia 
and  Cypricardia. 

Dedicated  to  Mr.  MaendU  of  Trowbridge,  who  has  materially 
increased  our  knowledge  of  the  fossils  of  that  vicinity. 

Locality.  Abundant  in  the  Kclloway  rock  near  Chippenham  and 
Trowbridge. 

Nccula  (Led*)  Phillifsii,  Morris. 

Pl.  XXX-  fig.  1, 

Sue.  te»ta  traxisveni,  raborato-trigonS,  bcvigitfi,  inxquilaterali,  subrentricotA. 

margino  cardinal!  ingrilnU. 

Shall  ovatclv  trigonal,  smooth,  inequilateral,  slightly  ventricoso, 
posterior  margin  rather  produced,  but  not  recurved. 

The  abrupt  uiaiiui'r  in  which  the  lateral  margin*  meet  the  rounded 
anterior  margin  appear*  to  be  a  character  of  th  ;  it  might  be 

compared  with   the  A.  mo/a,  Phdlina,  Ucol.  Yorkah.  pl.  5.  f.  5,  but 
thnt  ahrll  is  more  tn&lffne  and  inequilateral. 
Locality.  In  the  Oxford  clay  near  Trowbridge. 


A  RCA  SUnTKTRAGONA,  MoiTU. 

Pl.  XXX.  fig.  $. 

Area  testa  ovato-nuAilratii,  ventricot*.  inarqailaterali.  muhe  visit  u,  latere  antcriori 
bravi,  posteriori  corinato;  arei  tigamemi  rhomlMJiljli. 

Shell  otatcly  quadrangular,  ventricose,  nearly  smooth,  or  marked 
with  shallow  concentric  »triic ;  tin:  mi!v>  with  RnafJ   lai.lii'in^  DOMa^ 
more  prominent  ou  the  anterior  port  than  the  posterior ;  post.  . 
strongly  carinntcd  ;  ligamcnta!  area  shallow,  lozeiige-shaped.  striated ; 
umboncs  prominent,  dfallatp  involute.   This  shell  somewhat  resemble* 
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flwcifffii  epCa/tf,  Bfltner,  brol  the  nmbonei  arc  not  bo  prominent,  and 
the  poatwioi  task  ii  more  Mote. 

Locality.   Kcflnway  rock,  new  Trowbridge. 


KXPi WYT1UN   Of  PLATE  KX. 

Pig.  l.  Maoab  PfaUBptn.  Fig.  L  OiUi  UBaumth 

Fig.  6.  Arc*  tulitr  l  ragout. 


Fig.  3.  Ast-. 


Fig.  *i.  Ammonites  Kegiualdi. 


Xntmc  of  the  fefBtai'M  of  the   OiNOiiNift  and  other   hied*,  am/ 
of  VossiVA  AM)   Km -K-sri:i  i\i  USM,   recently   collected    l/y    Mr. 

Waltbb    M\ntm.i.   in   Urn    Middle    Island   of  New    Zka- 
iA\i.  i    with    Sd&Honal    Notu    an   /A*    Northkrs'    Island. 

Hv    Cinr.os    AlGUVOH    Mamui,   Ksip,  U.I).,   I'.ll.S.,  U.S. 

fa.     //'i//;  Vote  on  !'•>*<- nil  i  urn  s  Ihrosn*  »n  th*  Mmni.K 
Island  »/\i-.\\  Zkaland.     By  trot  K.  Forbes,  1  U.S.  fe. 

The  remoteMl  of  Xrw  Zealand,  and  the  long  period  rvrjuireri  l<  I 
the  transmission  o  icns  to  England,  together   nitli   the  very 

limited  itiforuiatidii  we  nt  preatikt  poster  of  the  geology  and  pnla 

tology  of  (iiiit  intonstiDg  antipodean  DolonjTj  imparl  a  certain  degro 

of  importance  to  anv  accession  of  know  ledn  -.  however  "light,  Iflaffng 

to  tlie  phyncal  Btrocturo,  nd  the  Aueicnt  fauna  and  flora  of  those 
distant  ialamk 
The-.'  con    :  rations  indues  dm  toeobraut  to  the  Society  the  t\*\- 

lowing  remarks  on  a  large  OpDoOtJOP  of  the  bones  of  several  *peeiea  of 

Dinornis  mid  other  hirds.  of  roek-specaBWMl  and  of  fossil  shells,  co- 
rals, ami  infusoria,  received  n  short  dnu  since  from  mj  aldaal  son, 

.Mr.  Walter  Mnntcll,  of  Wellington;  ami  although  the  infnnimlioii 
afforded  hv  this  OpIIcCtlOP  rCapectlDg  1 1 1 •■  i;eoluf;ical  Mriu-dm-  nf  the 
rrmntrv  U  lint  seantJT,   I  would  tain  hope  that  tail  brief  eomrnutiiea- 

timi  will  not  he  (Inn. ril  nn  uuiuterestiiur.  supplement  to  the  memoir 
on  the  Fo>m1  liircU  of  New  fjinlaprl.  which  I  lind  the  honour  to  lay 
iH'fori'  tin-  'ii  i  l(i;_';r;ii  S<x'ie!\   in   LS-1K. 

Tlic  specimens  were  accompanied  hy  numerous  sketches  of  the 
aiUlltiy,  and  a  copy  of  the  ohVial  report  on  the  colonial  cnpahilitics 
of  the  eastern  roost  of  the  Middle  Island,  from  Kaiupoi  to  Akuron  in 
Hanks*  Peninsula,  and  thence  to  the  8cotch  settlement  at  Otago,  a 
distance  of  nhout  260  miles,  mndc  during  my  son" n  exploration  of  that 
tract  in  1818,  as  Government  Commissioner  for  the  final  settlement 

of  native  claims. 

•  parts  of  this  report  as  throw  light  on  the  geology  of  tin 

Middle  Island  of  New  Zealand,  together  with  remarks  00  am    paTtt 

culiir  Incalitv,  are  r-mhiidied  in  ihr  fnlluwiug;  extracts,     A«nn  npology 

for  the  brevity  of  in  notes,  mv  son  dwells  00  the  arduous  character 
of  a  pedestrian  jouriMV  throiiL'li  i  country  bat  nrrtbmlv  fofcabltedi 

the   en-roving    nature    nf  his    official    duties,    ami    tlu     limired    limc 
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allowed  him,  in  the  mo«t  unfavourable  season  of  the  year,  for  the 
accomplishment  of  the  object  of  his  iniam»n.  ug,  therefore, 

that  the  route  wa*  restricted  to  the  aca-coast,  diverging  inland  only 

when  the  depth  and  farce  of  the  streams  that  empty  thetusclica  btO 
the  sen  rendered  their  passage  dangerous,  and  cotnptUtd  a  detour  to 
a  more  narrow  or  nhallow  part  of  the  river-channels,  and  that  do 
Ictfurt  was  ptmdttri  fa  the  accurate  investigation  of  gvolofrfcfd 
phenomena.  1  proceed  without  farther  conimeut  to  the  extract*  Son 
my  son's  DOt*  boot  I   I  will  afterwards  briefly  d  'he  ipeeimons 

ot  rocks  and  organic  remain*,  mid  ronehide  with  a  few  general  ob- 
servations on  the  facts  submitted  to  the  consideration  of  the  SocicU  . 

Fig.  1.— SJtetcA  oftAe  Geology  */ part  of  the  Eastern  Coast  of  the 
Middle  Hand  of  Sew  Zealand.      By  Waltkk  ManTKM,  Esq. 
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Extra/it*  from  Mr.  IV nit  ft  Mantflt*  Ao/rs. —  '*  Kauka'  Peninsula, 
in  the  centre  of  the  east  coast  of  the  Middle  Island  of  New  Zealand, 
is  chieilv  fWmpOlfd  of  a  group  of  mountains  of  igneous  origin,  niipu- 
KOtl;  the  n-Mili  of  MiTiiniii  .iic  eruptions,  Tin  two  |>i  in*-i j*:il  li.-.r- 
bour*.  nnmely  Port  Cooper  (now  called  Port  Yirtoria),  and  Port 
Levi  (uow  Port  Albert),  are  separated  by  it  lofty  range  almost  desti- 
iiiir  of  wood ;  along  the  crest  of  this  range  metamorphic  rooks  crop 
out,  dipping  eastward,  whilst  on  the  opposite  aide  of  Port  Cooper 
they  incline  At  a  considerable  Angle  to  the  west. 

"  From  the  summit  of  a  hill  at  the  south-west  angle  of  (Lis  Penin- 
sula, a  magnificent  view  is  commanded  of  those  ciludvc  plaint  which 
stretch  from  the  Double  Corner,  &  headland  north  of  Fort  Cooper, 
to  Tc  Tii 1 1 Am,  a  durance  of  130  miles.  Below  is  seen  the  dreary 
1  Ninety-mile  Beach/  winch  is  a  continuous  linn  of  Aiiigle  without 
hay  or  headland.  Within  the  northern  part  of  this  shingle-hank  is 
the  lake  Waihora,  which  is  eighteen  miles  in  length.  In  the  middle 
distance,  plains  of  vast  extent  stretch  out,  and  are  bounded  by 
that  pad  of  the  snowv  mountains,  now  mil..!  the  Wakefield  rang*. 
The  level  country  consists  of  a  suhstrntmu  of  slightly  coherent  gravel, 
principally  composed  of  pebbles  of  sclust,  jasper,  and  white,  yellow, 
pink,  and  green  quartz,  covered  by  a  layer  of  rich  loam,  which  varies 
in  thickncHN  from  n  lew  inches  to  (in  frrl.  Thcw  miijruinYeMi  plains 
atad  unii.r. -rruptedly  from  thirty  mile*  north  of  Port  Cooper  to 
Inn  miles  south  of  it,  having  an  average  breadth  of  thirty-five  miles, 
from  the  sea-shore  to  the  ridge  of  high  mountains  covered  with 
perpetual  snow,  a  gentle  mm-  iniU  i*  pnrcpiiblc;  but  it  is  probable 
that  near  the  foot,  of  the  mountain*  the  elevation  of  tlie  plain  almvr 

the  level  is  not  less  than  from  3-'i0  to  400  feet:  there  ■  likewise  a 
slight  rise  to  the  south,  for  at  Te  Taumutu  the  land  is  but  eight  or 
ten  feet  above  tlie  sca-lcvrl,  while  at  Haknterc  it  is  at  least  from  thirty 
to  forty  feet. 

"  Along  the  junction  of  the  plain  with  the  Peninsula  there  nre  many 
Lolated  sand-hills ;  and  farther  north,  the  river  Waimakariri  near  its 
mouth  COtS  through  a  bed  of  finely  laminated  wind,  under  which,  at  a 
depth  of  about  ten  feet,  there  is  a  deposit  of  various  kinds  "I  wood, 
that  appears  to  have  been  drifted  down  when  the  mouth  of  the  stream 
was  some  OlDfll  inland  of  its  present  position,  and  the  Peninsula  an 
island,  and  the  plain  covered  by  forest*,  of  which  a  few  vestiges  only 
unison.  A  similar  deposit  of  wood  is  said  to  exist  near  where  the  Wnt- 
kirikiri  discharges  itself  into  the  Waihora.  Should  future  etnminnf  i<  >n 
prove  that  these  vegetable  ftOfliumilntiuu*  have  Keen  drifted  to  their 
present  sites,  and  not  have  resulted  from  forests  that  grew  on  the 
spot,  it  mav  be  inferred  that  Banks'  Peninsula  has  hut  recently  been 

united  to  trie  main  land,  and  that  the  western  shore  of  the  hike  Wai- 
bora  formed,  at  no  very  distant  period,  part  of  a  bay  of  tin-  sen. 

"The  wood  from  the  above  localities  is  so  little  changed,  as  to  serve 
for  fuel  to  the  natives  of  the  neighbouring  district.  It  has  the  usual 
appearance  of  the  drifted  trunks  and  branches  that  are  stranded  on 
the  beach,  and  bums  in  the  same  mouldering  maimer*. 

•  ■  The  nativM  informal  me,  that  at  a  day  and  a  half  '■  journey  inland  of  Tau- 

■l  k'I 
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*' The  mera  that  i  alani  are  genareJ  i  wits, 

which  have  mctwriwl  deep  channels .   thej   mostly  tci  in  a 

lagoon,  separated  from  the  sea  by  beach:  through  tin-  bvrwv  of 
I  ROM  of  the  stream*  perinilienllv  hurst,  but  other*  ihMI 
mbanfffgi  (lii  111. ielrM  bj  filtering  tbtoun  '.In- bar.  The  water  of  a 
rivrr  on  who*r  hank  wr  v  ,  and  which  was  completely 

blocked  up  by  a  dam  of  beach  twenty  feet  high,  fell  two  feet  daring 
i be  night* 

"TO*  WaJbon  miiI  some  other*  lagoons  arc  opened  peri- 

odically  hy  the  nut i vi**,   fur  tin*   purjiritt*  oJ    UBllfiliog  the  Ball    •■■• 

which  these  water*  abound.     Numerous  m  and 

as  the  water  nib  I  are  spread,  and  eels,  &c.  canght  as  1 1 

are  i-inird    iluuii    l,\     'In-  ■tlTWHi        A  trrnch  about   twu   fevt 
will  yield  MUM  hundreds  af  win,  Uirve  or  four  feet  lono,  «»  a  I  ' 
day."   In  a  abort  \StDM  Ins)  rushing  waters  wear  sway  the  mtervels, 
unite  the  trenches,  and  scour  away  the  entire  barrier;  the  lake  ra- 
iiidlv  sinks  ttv  tin-  <*-n-livrl,  ami  have*  dry  n  tract  from  a  <|uartcr  t<> 
\tn\\e  a  in  ii-ltli  .    the  lick    then  ebb?  mil  tl.v,.   int.,  ll..    b»v. 

till  a  southerly  pnle  drifts  hi  the  Band  rjc,  and  the  bay  is 

again   converted  into  a  lagoon.     Each  of  tin  ritVI   hM 

Bxtaafln  denmted  tttol  u  it  ^  month,  commeacini  ■  two  b> 

I  mi, I.  in  .<!  ^riuliiill;.  sridooinfj  towmrdi  flic  pern  I  ana  tlii>  ctod 
br  flood-cLnnneU.      These  triaugidai                 let  IrW  are  boiU    led  l«y 

cliff's  and  have  evidently  been  produced  by  the  wearing  down  of  tm 
table-laud  nearly  to  the  «  avk  rel. 

'■  From  Knkain  tC  AVakanui  the  water  from  tlicinirriorfiudait*w»y 
thrOQgfa  die  irrnvrl  bed,  and  by  o  i.l.-i  mining  it,  haa  fonned  along  t  he 

na>board  imum<nble  aha  ma  and  g  .-hare  year  l\  increasimi; 

in  depth  imd  length:  the  count  n  here  has  no  oilier  drainage.  Some 
of  these  cullies  or  *uh(. -nan.  an*  course*  are  from  one  to  two  miles 
long  j  and  it  aeems  probable  that  many  of  the  now  open  ll«ll  IJUll 
neb  nf  the  plain  have  originated  in  (lii 

"  SeaUeicd  hire  (tnd  there  iu  the  immediate  subsoil  of  these  ex- 
tensive plain*,  hones  of  tin-  larper  species  of  Mnn  h. n C  "<  'ciwionally 
hern  fiiiunl  :  1  muhl  imt  ah tertian  that  any  had  been  observed  in  the 
more  ancient  diluvial  deponita ;  hut  1  believe  that,  sooner  or  later,  the 
swamps  and  river-beds  will  yield  a  rich  liarveart  of  these  interesting 
remains. 

"  At  about  ten  mile*  south  of  the  WaJteruaiti  the  plain  ends  hi  the 

I I  i' 1 1: 1 >ir  1 1 *lt  country  of  Timaru*. 

"  The  superficial  deposits  of  Timaru  are  of  the  same  nature  a*  those 
of  the  plains,  and  are  superposed  on  a  ttAOolar  volcanic  rock,  which 

iautu  there  El  coal  in  OODltaat  IgnWoo,  and  that  they  arc  in  the  habit  of  procuring 
fire  from  it  when  tbrj  Bwtfj  toil  way.   In  the  Chatham  IiUmU  a  bedof  bu- 

l*«t  or  lignite  it  al»o»»'nl  to  occur;  *  nniiv«  of  Tnumutti,  wbolukd  won  il.atid  (he 
lultttanre  burning  on  the  plain  was  very  fflftnut*" 

*  ••  Atari  lea  milts  EaUad  af  .irvweniuj,  the  A'diirl**— the  ooly  native  quadru- 
ped beside*  the  neM-rat  in  which  w»«  have  any  rrnionablr  |rrnunrl«  fur  (wlientie— 

ia  Mid  oill  to  i-ti.t."     Mj  son  gives  a  loag  icrount  of*  USe  tppcar.i 

<>f  lMl  uiikuo-nii  ijii.-i.lri.jn-ii.  J<  n\<tl  ffuiu  Uic  moil  Intelligent  uatii«6,  but  WtdcL 
WOUld  If:  JuM-itrn  In  tlif  pn-M-iil  nni-ee  —  G.A.  H. 
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rtfdm  a   height  of  fifteen  feet,  and,  gradually  dipping  to  tho  nouth, 

diMtipnmt  in  the  course  of  a  few  ml  country  r! 

ita  former  aspect,  aave  that  instead  of  oue  tast  continuous  tract  of 
IfTtl  li»:i<l,ili.r«-  mit  miall  narrow plaii;  iiug  gently-undulating 

downs. 

"A  bed  (if coal,  ten  feet  in  thickness,  is  said  to  crop  out  on  tlie 
hank  of  a  stream  inland  of  Timnru.     Sperimeni  were  01  <>m 

Qui  locahi\  bj   Mr.  Torlcssc;  i)  »W  tin-  lignite  from  Mount 

Grey,  but  was  mure  bituminous. 

"Striking  from  the  000ft  acroa*  a  plain  about  four  mile-*  wide, 
forming  the  north  point  of  the  Waitaki  valley,  we  reached  T$  Mb* 
rokura.  The  river,  a  torrent  with  n  freshet  channel  half  a  mile  in 
width,  cuts  through  the  gravel  of  the  plain,  »hn-h  in  the  liver-bed  is 
intermingled  with  baaaltic  ami  porphyritic  pcbbletf.  brought  down 
from  the  interior  of  the  country  Irj  the  stream.  On  the  aoiith  side 
the  plain  is  bounded  by  the  Pukehuri  range,  a  spur  from  the  Southern 
Alps,  i.Im.ii!  Minofeei  l'nj;)i.  coniposi  il.if  hiirldy-inclim'd  strata  of  slate. 
Ped  by  a  ferruginous  conglomerate  of  o/iart*  pebbles. 

fc'  In  AttJiiininti..  the  next  t;u ■  .-.  IflT W«|  of  Waiknura,  1 

©baened  beds  of  ilatB  »ith  veins  of  quartz,  ilinpiug  south  70°;  but 
I  could  not,  in  my  rapid  pa- sage,  make  out  the  relative  portion  of 

thcac  slates  and  the  ipmrt/.  eimglonienitc  ia  the  next  volley,  ca»t  of 
Wnikonra    U\   which  ne  left  the  Waitaki  pUin. 

"Beyond  Morokura  the  country  of  NVaiarcka  commences,  and 
strata  of  a  yellow  and  fawn-coloured  Limestone  appear,  and  coiitm  u 
to  Kakaunui.  This  limestoilfl  is  generally  friable  and  porous;  It  al- 
most wholly  consist*  of  shells  and  comix,  mid  rontiiiun  terehratuloc, 
cellulites.  |  Ipodfli  of  psi-ndn-hi  Innnitr.  teeth  flf  iJiarks.  \c.  A 
microscopical  examination  vlmws  that  the  calcareous  CWUCBtiog  IXUh 
larger  Mudl*  and  corals  n  nnide  up  of  Tevtnlmi.c,  Ko- 
talin-.  And  otbct  00DHD0O  g'lina  »>!  I'ooiioinilVra.  as  will  be  particu- 
lariml  in  the  soouol. 

"Tlie  la-ds  tin-  gently  inclined  and  in  variou*  directions;  a  section 
north  and  south  at  the  low  caves  at  Te  Anaamatara,  where  the  last 
traces  of  these  deposits  were  vitible,  showed  a  slight  dip  to  the  uurlh. 

Fig.  2. — Caves  in  the  Limestone  at  Te  A mints  at 'a ra. 
Cam. 


"This  limestone,  both  at  Ototara  and  Tc  Anaanmrnra,  is  very  ca- 
vernous;  and  two  large  CATC--  .it  thl  former  place  allorded  I  comfort- 
able night**  lodging  to  myself  ami  rm  rompauion,  Mr.  Alfred  Will:., 
.mil  inn  |uii\  :  :md  it  wam  DO  BDfJI  prntihYulion  to  me  to  collect  from 
the  walls  of  our  cavern   the  next  iimruiiu:,  Terrhratu!a\  *hark  teeth, 

and  other  fossils,  which,  If  not  identical  with,  nam  clootlj  iHiod 

to,  those  I  lined  to  obtain,  when  a  lad,  from  the  rhalk  Bern  4 "hi- 
rhMter ;  and  which  now  seeing  again  for  the  first  time  HUM  I  l« sfl 
England  nine  yean*  ago.  ajipc-md  like  old  familiar  faces  greeting  m. 
from  the  rocks  of  the  Antipodes. 
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"  I  hnd  no  opportunity  of  ascertaining  the  relative  position  ot  this 
formation,  ami  the  volcanic  grit  of  Kakammi  i  the  latter  on  the  coast 
is  QXpOS6d  to  the  height  of  tight  or  ten  fret,  and  dip*  to  the  south  at 
h  OODlUMBbll  angle ;  it  contains  a  great  variety  of  crystalline  volcanic 

iiroduels,  u  hornbli  ml*',  migiu*,  garnets,  Jfcc.  It  w  covered  tmcou- 
onnablv  by  the  usual  diluvial  beds  of  ptlfl  and  clay,  as  in  the  sn- 
MBBfid  sketch. 

Fig.  3. — Section  of  ike  Coa$t  at  Kakawwi. 

Clir  mi  bout  organic  rvmau. 

IHIuvtel  p»«J.  Mmwttnf  chicly  of  insm,  tup, 
*».Yt*4l>~U.  At 

Vnleanv  kf*. 
Ttta  ms  ImtIi. 

11  A  mill'  south  of  Kakaimui,  <trnta  of  a  tertiary  blur  clay  first  ap- 
pear ;  they  contain  numerous  shells  of  species  that  inhabit  the  ncigb- 
buuriug  .sen,  conib,  a  few  traces  ot"  MfaC%  and  small  portions  of  wood. 
he  clay  io  capped  by  a  duo  layer  of  sandstone. 

"The  following  asctum  <>t'  ihc  coast  will  show  the  rclntivr  poaitia 
of  this  tertiary  clay. 


pQSUlinii 


Fig.    I. — Section  of  the  Cott4t   nrt:r  Kttka*n*i  Pvint. 


... 


\.   DQnH  clij.  T.  Growl. 

I,   Uduntcd  tandrtoiK  wtta  •belli. 


4.   Rliir  eU«  Mith  thrill. 

Ii  \uL-anic  grit,  at  ktkaiinui  fntnt. 


■  Midway  bctweeu  the  Bluff  and  Moernki.  tin-  day  contains  bjttV 
of  scptarift,  varying  from  one  to  five  feet  ant  more  fa  SnoetCT.  Hun- 
dreds of  these  nodules,  which  had  been  wiuhcrl  out  offbl  nadmttned 
clay  cliffs  by  the  encroachment  of  thfl  M-n,  ^  -  nil  along  the 

beech,  o&  represented  in  the  sketch,  fig.  5.     Efc  nubglobi 

Fig.  6. — Onckakata  Bay,  looking  northtoanU. 


i.  lMmi»J<Ur 
0.  0**«»1. 
I    ItartHVShfi 


I.  A  mup  of  Septahu  hoiddm.  called 

hj  the  <-h.)rr»  the  -  NinviNiu.* 
\.  ThcUhneinUl 


1850.] 


MAftTKLL  ON  Till:   f.FOMJGY  OV  *KW  ZIALAND- 


325 


others  spherical ;  many  were  entire,  whilst  others  were  broken,  and 
glittering  with  yellow  and  brown  crystal*  of  calcnrrom  snnr,  with 
which  all  the  interstices  of  the  aepuria  were  liued  or  tilled.  Some 
of  these  masses  were  hollowed  out  by  the  action  of  the  waves  into 
regular  basins,  which  at  low-tide  stand  nj>  from  the  sands  full  of 
water,  and  are  three  or  four  feet  deep,  forming  excellent  foot-baths 
for  the  weary  pedestrian. 

"  Many  of  these  srptaria  struck  mc  as  curious  from  the  wine  or  belt 
of  cone-in-cone  ebiy  with  which  thrv  wen  —hem  as  in  the  mil>. 
joined  skvtrh  (fiff.  6),  which  represent*  the  usual  form  and  appear- 
ance of  one  of  these  zoned  nodules. 


Fig.  6. — Septarium  with  a  zone  of  Cone-in-conc  day. 


Fig.  7.— Section  of  a  Septarium,  from  Onekvkara. 


m,  ft.  Sphrnal  Iwdf  o4  tb* 

Srptunum. 


6,  rmemont  of  hrm»  tn 

•ltd  in  thi  Sqitarium . 


"Fig.  7  is  t  section  of  the  same,  exhibiting  the  cone-like  structure. 
Tin-  direction  of  the  apices  of  the  cones  is  towards  the  mitre  of  the 
nodule  ;  the  coating  of  the  other  part  of  the  sphere  (fig.  6,  at  a)  is 
composed  of  clay  with  crystals  of  sclrnite  j  the  cones  arc  represented 
<liM|irouortioiiBtcly  large,  to  render  the  atrnctwre  intelligible.  These 
septana,  with  the  QXOeptXOfl  of  thr  belt  of  rvme-in-coiic  rlay.  arc  w 
like  those  I  recollect  seeing  extracted  from  the  London  clay  off  the 
coast  of  Sussex,  mid  used  fur  Koinan  cement,  tliat  1  think  they  may 
be  SDpiicable  to  llie  same  ccuiiuiuical  iiurj>o0c.  I  gate  some  to  Capt. 
Cnllinson,  U.K.,  who  had  it  burnt  and  ground  by  a  mnsoti,  who  pro- 
nounced it  worthless,  but  I  still  put  faith  in  my  cement,  and  nut 
in  the  lune-burner*. 

*  A  portion  of  otic  of  ihew  nodule*  hu.  through  th«  kindnftM  of  Sir  Henry  Do 
U  Bcchc.  been  analysed  at  the  laboratory  of  the  Mu&cimi  u£  Practical  Geology ; 
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11  In  one  of  these  septum  1  pflfaafed  the  fractured  aid  D 
portion  of  bona  an  Iomq  (fig  $,  5)  |  >r  no  *tmight  into  the  imm, 
ffhkfc  was  two  feet  in  diameter.    This  fragment  of  bone  is  flattened, 

and  i»  I  j  inch  iu  its  longest  diameter  ;   its  (.mediated  otnieturc  »|i- 

paan  ho  me  to  raaanbk  Mint  of  the  lloti  «■«  ii  ii  Kb  aigo 

of  a  (bad  bom  I  haw  foond  b  the  ancient  tertiary  strata  of  New 

i'l,  I  bora  you  will  dem  it  interesting*. 
"At  Ouekakara,  strata  of  a  gret-ii  gritty  "»***•  much  contorted, 
DM  ni  MOM   places  almost  trrtieal,  crop  out  from  rimenth  the  hhir 

clav ,  thcaean  teamed  ban  nd  that  q  rviu  and  latere  <>:' 

of  iron  pvritc*.  The  water  ahkfc  Qm  hn  the***  bed*  U  highly 
saline  and  chalybeate,  and  of  cour*e  extremely  nauseous ;  hut  as  no 
hotter  can  be  obtained  within  a  considerable  distance,  it  is  constantly 
used  by  the  native*  at  the  Kaika  for  domestic  uur|x>aes. 

"  \  >n  the  loath,  immediately  beyoiul  the  native  settlement  at  Rfofr 
raki,  a  dork  porphyritic  rock  with  broken  crystals  of  felspar  appears; 
it  ta  traversed  in  cvrry  direction  by  veins  of  cpiartz  and  cbaloed>> 

often    \rt,    h.miifit'ully  OolOUTOtL       This    POOl    «'nnlni(H'H   tO    thr  H  I 

the  native  Reserve  tit  Wwmutaitni,  vbcit  tin  tertian  blue  clny  again 
rges,  and  forms  the  low  cliffs  of  Katiki  Bav.  In  the  bight  ol 
this  bay  the  bed  of  neptnria  previously  daWliuM  reappears;  the  uo- 
dnlai  in  rlii-  locality  contain  :t  fai  Inrgrr  amount  i.f  imn  mil  I.-**  lime 
than  those  before  mentioned.  The  ipacC  at  tb*  (bol  of  tbc  elitfs  left 
hare  nt  low  water  was  literally  corercd  by  septaria  of  wirious  sutea, 
from  a  few  inches  to  thirteen  l\. !  m  diameter.  The  IpOl  is  known 
to  the  whalers  by  the  name  of     /  u/t    .•  fouintn/.^ 

°  I  mQch  rami  that  it  was  out  of  mj  power  toleawe  the  inland  path 
from  Katiki  Btj  (a  ownino  Matakei  Poii  t,  ahen  nod  coaJ  is  aatd 
to  occur;  but  a  smith  at  Uuekakarn.  abo  bad  ine.  med  me, 

it  was  oc  lalphuroaSj  thai  be  wm  obliged  to  di 

"  BeJbf)    ■  nlni:'  '  Pkasaal  River'  1  again  traversed  thr  bell 


ami  t!ir  rtfOlSl  Con  firm  the  opinion  that  the  New  Zealand  sepUria  will  iffb;  I 
cellcnt  cement. 

Carbonate  oflim* ft  ) 

SilicM  .  MM 

Alumina     .      .  . .    I0"4 

Parotide  of  Iron  .        M 

Orgaaic  matter M 

I  WW 

fiirnand  without  woler;of  which,  »hen  umt,  it  cnuuinat  twopcr  CftiL— 4J.1.M. 

'    I  he  ixtenml  form  of  this  fragment  convey*  no  idea  of  iU  nature;  hut  lUO 
cinvfulty   pn-parnl   for  th<*  mirrmenpr,  prewnt.  tiwW  ■   mo^erntplT  magnifying 

putter,  a  structure  which  show*  thai  tin-  booobeloD«d  toablrd;  thorvfti  h>.«ew 

ii. i  [iroui  ihut  it  can  be  referred  to  the  (Maori  to.  Mr  Tomes  and  Mr.  Uoncrbank. 
who  have  obliged  roe  by  examining  tin-  IDC  boon,  oobcui  in  Lhii  opinion.  Iiivir- 
uifloarit  as  this  f.j.(  ma\  *\\\w*r,  mil,  in  these  early  paan  of  th<  OflcaJ 

history  of  our  aarfpodafln  Doionioa,  n  fa  woftkv  <»(  ma*ra,lbal  thr  fir>t-di>t» 
fossil  relic  of  the  terrestrial  vertohrata  in  the  tertiary  strata  of   Sew  Zetland 
should  belong  to  that  ehiw  which,  in  later  periods,  constituted  ibe  prinOfpOl  typci 

of  the  wnnn-Moodnd  animuU   i>f  thr  fauna  of  (bat   romitry.  Bo  ^<>'  ll •'  *ntirp 

cu'lmionof  the  mammalia.— H.  L  UL 
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home  distance,  and  found  tin-  din",  ffin  OOmpOMd  of  the  blue  ter- 
tniri  day.    The  hi  1  *  loug  to  the  saiue  age  (cbvy- 

v|n!e)  as  the  Pukchniri  range St  Waitnki. 

"  At  Wnikouniti,  MM  i('  '  n  Hi3m  DOftll  <»f  Otago,  I  found  Mount 
Wackint  to  belong  to  the  wimeelas*.      Dike*  of  columnar  trim,  tin1 

columns  at  right  angles  to  the  sides  of  the  veins,  occur  at  Irland  Point. 
the  Bluff,  and  Briu:i\  Point.  TIicm*  dike*  traverse  |  deport  of  pafa 
buff-coloured  sandy  clay,  distinctly  stnuitUd,  and  dipping  about  *I0° 

to  the  south-wort. 

"  [n  the  little  bight  south  of  Island  Point,  tu  frout  of  the  untu e 
Knikn.  named  Makuku  or  Waipipipaika,  i*  the  exposed  part  of  tin- 
so-called  ■  turbary  deposit,'  whence  bones  of  the  Moa  have  been  ob- 
tained in  such  numbers  and  perfection.  This  bed  is  about  three  f<-<  t 
in  depth,  ami  not  mniv  than  1  III)  \ nnU  in  length,  anil  lie*  imme- 
diately mi  the  tertiary  blue  clay  :  it  is  risible  only  at  low  water.  If 
consists  almost  wholly  of  decayed  vegetable  matter,  mid  its  surface  is 

studded  with  the  undisturbed  roots  of  small  trees,  which  appear  in 
have  been  burnt  down  to  the  ground  at  aome  remon-  period.  It  Urn 
light  sandy  elastic  e.irlli,  of  a  black  i.*dt  brown  colour,  emitting  a  strong 

d  (idoiir  when  first  collected.  From  the  large  (jiinntity  of  flax 
fibres  (fhormium  tenax)  it  contains,  1  conceive  It  was  originally  a 
swamp  *. 

"  At  Blueskinanil  Purnkaiuiui  Bays,  the  primary  country  of  Otngo 
begins,  and  boulders  of  serpentine  of  various  shades  of  green  are  plen- 
tffilh  scat h red  on  tin   amd  mil-  uoofid  Pttrakaunui.      Phese  bny* 

Atlbrd  an  iuJrfTltl.illB  illuM  rntino  r>f  tin-  limine,  i  in  wlnrh  ihe  Inulnnirs 
are  gradually  filled  up  when  they  nre  situated  in  n  curve  of  the  coast, 

and  are  exposed  to  a  pnmlflDl  wind,  and  UliplUfidtd  with  a  riwr  hn- 

fiat  a  current  uf  sufficient  strength  to  keep  open  a  lemceable  channel. 

Like  Otago,  each  boa  a  dry  suud-spit  running  from  its  wi  ItCZl arty 

to  its  eastern  bend,  that    bus   been   formed  bythej.u.u   ICtlOfl  <>('  lK«- 

sea  and  the  land  drainage-,  (kfa  OOBltitatal  ■  barrier,  behind  which 
the  detritus  brought  down  by  (hi-  iulii  -  from  tin    mountains 

tranquilly  subsides,  and  eventually  accumulates  into  a  sand  flat, 
throutrh  which  the  wutcr  flowo  into  the  hcm  l!h:<  l.i  i  lUy  lying  in 
the  very  bight,  is  the  nearest  idvUOCO  towards  'hi.-*  Mate,  to  which 
Purakaunui  and  other  similarly  situated  bays  are  rapidly  tending." 


I  proceed  to  the  examination  of  the  specimens  of  rocks,  minerals, 
and  organic  remains,   collected   bj  my  son  iluring  the  journey,  and 

which   nr.     now    iu    lie.     Jin  <:  r     -iini. 

Uoriix  ami  KlWBBJOA 

The  collection  contains  between  '-'DO  and  'MW  *pech;ieim.  \\  :  C I  a 
the  kind  and  able  assistance  of  Prof  Ten n ant,  1  have  carefully  exa- 
mined such  as  seemed  likely  to  pnm  interesting  in  u  emmniea] 
p-  lint  of  view;  hut.  a  very  general  notice  will  lufflOC  All  DDJ  [trident 
purpose.     They  arc  chiefly  pebbles  and  boulder*  from  tlie  li.-n      i 

*  Further  remark*  on  ihSl  dtyOtM  will  I"  (.-urn  m  anottier  part  oftfail  ROttc* 
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const  traversed  by  the  exploring  party,  with  exampW  of  I 

ami  strata  c\|*>sed  in  the  low  cliffs  in  ihr  various  localities  BCfl 

tiuiied  in  the  report. 

].-,  in  tin-  _-i.  it-  r  | . 1 1 r  Wong  to  pJatoiBc^  rnloarnq  nd  nstanMr- 
phic  rocks  I  the  unaltered  sedimentary  deposits  are  limited  to  tin- 
limestone*  of  Ototara  and  Anaaraatara,  the  anpllareon.H  strata  of 
Outkakara  aud  Kakaumu^  and  the  newer  beds  of  aggregated  iroo- 
»nd  and  sandstone  containing  recent  sjjecies  of  sheik.   Of  the  igneous 

SroducU,  the  roost  abundant  ore  ofwiion  (called  by  the  natives  tu- 
na), basalt,  nod  many  varictieaof  amypdaloids;   some  of  these  could 
not  be  distinguished  from  the  toadstoiK*  of  Matlock  and  Crich  1 
m  Derir/lbim     Nephrite  or  jaxlc  (/jonHmii  of  die  New  Zealand, 
pii;",  asipaiitinii.  grtnvitffnej  chlorite  *l^i<*.  micaceous  achist,  aili- 
OflOBI  lists,  tlsjslsffl.  \e.     Tlierr  are  no  specimens  uf  granite. 
Bulphate  of  barytcs,  compact  aeolitc,  and  garoct* ;  many  nu 
Of  rli.-ilcnl  my,  agates,  quarts,  and  jasper;  some  masses  resemble  tin- 
green  or  CWOritt  JsjsmffT  of  India;  semi-opal,  onyx,  &c.     There  arc 
no  examples  of  any  of  the  ore*  of  tin  or  copper.     Of  iron,  there  are 
clays  largely  charged  with  oxide,  eulphuret,  and  phosphate.     Titani- 
furuus  irou  (meMtietantte)  forms,  with  emtsds  of  augite,  exUnsire 
beds  of  sand  on  the  shore  of  tin-  North  Island,  near  New  Plymouth, 
See.     This  sand  constitutes  the  bed  in  which  the  bones  of  trie  Mob, 
\c.  occur,  near  the  embouchure,  of  the  Waingongoro.  as  mentioned 
in  my  former  Memoir. 

1 1    i!n    let  iiinv  he  added  a  fine  white  rock,  resembling  the  m«xr- 

achaum-stoue,  and  consisting  of  mrlmieue  of  magnesia. 

A  vi-rv  hard  conglomerate  of  small  pebbles  of  variously  coloured 
quartz,  jade,  £  uted  tojretht  r  by  a  ferruginous  paste,  is  worthy 

Of  remark,  from  its  dote  resemblance  to  the  matrix  in  which  diainomls 
occasionally  occur  in  some  parts  of  the  Brazils, 

A  few  fragments  of  lignite,  and  of  bituminous  wood,  are  the  onlv 
indications  of  fossil  fuel :  no  true  coal,  nor  strata  that  are  carboni- 
ferous in  othi-r  countries,  were  i.lncrvcd  in  any  jaart  of  the  island 
comprised  in  the  present  notice. 

SSDIMKNTARV   DSVUSITI   AND  OrOAMC  REMAINS. 

() tot tira  Limtat&nt. 

Of  the  atntUcd  fosMliferous  deposits,  the  most  ancient  is  the  lime- 
stone which   stretches  from    near  Morokura    I  I  Anaamatara. 

and  within  five  miles  of  Knkaumii.  From  the  general  litiiological 
resemblance  of  this  rock  to  the  coralline  cretaceous  deposits  of  Faxoe 
and  of  Maastricht,  and  the  presence  of  tcrehratulrr,  sharks'  teeth, 
eeliimti-..  inn)  spine;*,  nml  fossils  allied  to  the  bclcrnnitc,  the  geologist 

Bright  naturally  conclude  that  t2u  OtOtan  strata  are  referable  to 
ihe  clmlk  fcnnatkm,  and  may  be  regarded  as  the  cs|uiva]eut«  of 
certain  upper  hob  nf  the  Tw  microscopical  examination 

would  still  further  sUcugtl&i  n  this  idea,  the  1'oramiiiilVra  of  which 
the  eslciiri-iii  i*   ahfflOal   whollv  made  up,  belonging  to  those 

forms  which  prevail  hi  the  English  chalk ;  even  the  soft  bodies  of 
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these  nles  are  preserved   in  many  instances,  a*  in  out  creta- 

ceous deposits.  But  I  do  uot  think  that  the  facts  are  sufficient  to 
warrant  n  decision,  a*  to  whether  tin-  strata  in  question  should  be 
considered  ao  NOQOdttl  >»r  ternary,  fur  there  arc  many  eocene  beds 
in  which  the  organic  characters  are  very  similar :  however  thi*  may 
he,  these  deposits  are  the  most  ancient  unaltered  sedimentary  in  the 
country  under  survey,  of  which  specimens  hate  Ik-en  transmitted  to 
England.     A  list  of  the  fossils  collected  is  subjoined. 

I  would  here  express  in  the  warmest  manner  my  obligations  to  Mr. 

Morris,  for  his  kindliest  in  determining  the  characters  of  many  of 
the  organic  remains  given  in  the  following  jiages  ;  and  to  Mr.  I,nvell 
Reeve,  for  the  comparison  of  the  shells  with  recent  species ;  and  to 
Mr.  Williamson,  and  especially  to  Mr,  Kupert  Jones,  for  assisting  me 
in  the  determination  or  the  roranitiiifera  and  Iriatomacea.'.  In  the 
attempt  to  name  with  precision  the  organisms  imbedded  in  the  strata 
of  our  Antipodes,  I  gladly  availed  myself  of  the  knowledge  of  those 
scientific  friends  who  were  must  conversant  with  the  reBjR'ctive  »ub* 
ji'cts,  and  I  now  gratefully  m'liiowlodge  tho  liberalitv  and  loudness 
with  which  nt  till  times  tiny  afforded  rat  their  valuable  aid. 

FottniU  from  th*  Ototara  L\Mt%ton*. 

Scales  of  fishes.      (No  spaoi&MDS  were  sent  to  me.) 

Teeth  nf  n  *p<vict  nf  Shark.   hiw*ai   IV  XWIII.  fie.  1. 

Belemnite?  Fragments  of  a  solid,  subcyliudrical,  calcareous  body, 
with  a  fibro-radiatitig  structure,  closely  resembling  that  of  the 
guard  of  tin-  Itclcmmtc  ;  it  is  very  like  a  fossil  from  the  cretaceous 
l>cds  of  Pondichcrry  in  India,  described  by  Prof.  E.  Forbes  as  Be* 
leninite*  I  Jibtilu  *. 

Trrrbratula.     Fragments  of  a  lnrsre  sun  nth  sp 

Guulfrn,  DOT. Spec  1  IV  UvUi.  figs. 2,3.     "Shell  somewhat 

trigonal,  smooth,  both  valves  nearly  equal   and  rather  denrrwurd  ; 

lateral  margins  sinuous ;  rostral  valve  with  an  acute  and  slightly 
recurved  heak,  tin*  perforation  below  it.  Tin-  anterior  margin  with 
n  broad  sinus,  producing  a  corresponding  arched  elevation  in  the 

smaller  valve. 

"  This  shell  bears  a  remarknble  resemblance  to  the  Tcrtkratuta 
tubplicaln  (of  Dr.  Mantell,  Fossils  of  the  South  Downs,  pl.  26. 
fie.  5),  but  may  be  readily  distinguished  by  a  careful  comparison 
ot  the  two  species:  in  this  shell  there  are  DO  D&OIB.  I  have 
named  it  (luaftrri  in  honour  of  the  discoverer,  Walter  Mantell. 
E«|M-.Vr.  Morris. 
Vulticipes.     Resembling  a  cretaceous  species. 

Cutaris.      Fragments  of  plates  uiul  BflMTHIl  IpBOT. 

Kxrhttra.      IV  XXVIII.  fig.  8.      Inventing  Crreopone. 

Ccrcaporu  Oto/tira,  x\av.  *]H'c:    Pi,.  X  XVIII.  figs.  -1-7.      This  Coral 

more  closrly  resembles  the  C\  duticha  of  Goldfuss,  tliau  any  Dtoi  I 
known  species.  The  cells,  however,  arc  more  distinct  and  less  re- 
gular.  I  propose  to  distinguish  it  by  the  name  of  the  locality  in 
which  it  was  first  noticed. 

•  Tran*arliom  of  llir  (Mflghtil  Society,  2nd  Scrip*,  vol.  vii  p.  Ill*,  pl.  U.  $%  A 
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Ctrtoporti;    Pu  XXVIII.  fip*.  !i    II.      Tin*  ipeohi  i*  nearly 

to  C.  diadema  of  GoldfuSS. 
Manon:   IV  XWIII.  Ig*.  12-14,      A  smnll  davifonn  ar> B 

FoKAMiNiri.iiA.      With  the  exception  of  spn n  ■■/  or  f?<w- 

r.  alllhcrniicrtiM  i<pi(  -  rgwilinM  belong  to  a  few  jrrnrra  of  Fo««- 
luintfera.     These  have  beet,  exanaincd  and  compared  hy 

Mr.  Rupert  JbnC*. 

Il»*alina  blVWll/tf,  BnTCnh  1 1.       1*.  nnd  in  the  chalk  of  B»  Bj  , 

Jleer/trii,  linn.  8p.       A  rir.n1  form. 

■  BoiDtWBttf  MWaMing  VnsielfarU  propintpta,   Hiiias,  t: 

the  tertiary  formn'' 

Textttlaritt ;  Pi..  XXIX.  fig.  I.  "Nearly  related  to  an  imhIi'n  ribed 
gaub  |u  <  .  -  and  ton  «iiccie«  from  the  magnesia  n  liuwetonc,  7*.  c*- 
unformtM,  Jonen." — 3/r.  I 

Ttxtutaria  etonyatn,   nov.  spec:    Pi..  W1X.   tic.  2.     This  H  ji  re- 
markable species,  and  is  to  like  a  common  hut  oad 
in  the  Charing  chalk-detritus,  first  discover,  ■!  bj    Mr.  llarri- 
Mr.  R.  Jones  thinks  it  i*  identical  *. 

tjloboA<i%  Fhrenb.     Common  in  the  chalk. 

irro-nin/it,  Ehra&b.:  \'\,-  XXIX.  tiL-  3     I  omaMMl  in  the  chalk. 

In  addition  to  the  above,  Mr.  It.  Jones  ho*  defected  the  following: 
G  tot/iff  eriita . 

XwtifMtriu  limbatat  IVOrbigny.     Cretaceous* 
Critftttaria  rutufuta.  Lnnmrck,  iji.     Cretaceous. 
hmtalma. 

Polymorfi/iitta, 

BuBmfnM      Two  or  three  species. 

Rmatina  Lor/iciana,  D'Orbigiiy.     Crctaccotis. 

ENTOM08TR.VCA. — Bairtfia  «N&  MuiuM",  ip       ft    ,  i, \  U  i 

linn*,  and  erelui  -  on*. 
Cyt/i  ■>••■>  fit*-,  r-'jjfH,  Bottnut,  h-».      CrvtAcemia. 
gibtxt,  Rcviner,  *p.      T 

—  galtina,  Jones.     Cretaceous. 

Pleistocene  or  newer  Tertiary  Blue  CUry  of  Onekakwa. 
XfceargUlai us  strata  -  from  near  Kakauiiui  to  Murakaen, 

abound  in  shells  of  speeiei    that    -till    inhabit   the  MagabOBrfcag  sea, 
:nnl  must  therefore  he  eoiuidered  a*  n  lv  inndt-ra  tertiary 

i/r  pUiltOCCSU  formation. 

Tin   microscopic  organisms  are  hut  few;   iii<  '  ritlar 

discs  with  regularly  perfon  i  <•  tut), 

resembling  n  form  common  in  Lhc  date  of  JnUaud  ,   and  arrui 

a  hyaline  centre  Mirruuiuh'd   by  a  riehh  sculptured  margin  (.V/*/*#io- 

•  I  am  rMbtfU  n  hot  her  thU  fowil  dOM  not  irmtiaitc  apirallj  in  i  (fi 
involution;  fhiiM  n-nrmMinp.  Ill  CQCtcrnal  form,  iln-  S|iir,,linni  ■  mil  (  itn.iiii,s.  I. mi 
diAVring  from  the  Utter  in  itic  alfern si  meat  of  iIk  i.-IU.     Speejnuuis  id 

,l1"1  hi i  tiiim  fonn  and  stiuviuic,  h«\c  been  trmnamiucd  i  fctr,  Baatiel 

Smith i  "f  Wfebcaeh. 
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cycliu).    There- are  many  spODgV  IplOlll  toWlWJ  hy  a  central  ruin-, 
•in  I  other  sjimee,  appai  thyonU  or  QorgaiAdk    The  clny  - 

tarns  also  BMEOWntl  of«  deheatr  hmimhcd  bodv,  having  linear  row* 
of  »g.nTti1j  oupOBsd  optaioga      l  tart  »i"<  wmivmJ  ug  trncca  of 

Voratniiiife-nt,  though  OCT  |QD  inrnti.no;  having  found  Spiral hiitr a. 

lU'tif  of  Hint-,   in  a  scpUrium  (tm/r,  p.  3S5)< 

I  'nU.VLH.-Wd/Y,  :    PL.  XXI  HI.  tig.  8. 

P**t»1t,por»  y.-,lh,*<lir,;,  iims.     |»-     I    Pi*  xwiu.  figs.  20, 21 .      It 
ia  a  beautiful  speeie*.  allied   to  Vrrroporti    nmtlrrjmmcrti  ofGold- 

ftrlfeofiA  i  1'!..  \\\  III.  tigs.  1H,  19.     There  are  two  lanicllifcrous 

nirJiU,    appnmil.lt    of  thin    -nil..       Oik-    i-    nf   :iu    iim-rtrd    conical 

«hnpe,  "?■  M ".  «hr  other  lias  n  broad,  nearly  flat,  callous  hose,  aa 

•how  ii  in  ti^,   18. 

Moi.i.vsf  \. — The  shells  are  for  the  most  part  in  a  beautiful  state 
of  praonvtiouj  differing  bal  tittle  Gran  dmil  recent  specimens,  except 
in  beiusr  destitute  ol  OOOuT.     V  ith  rlie  assistance  of  Mr.  J.  B*  (iniy, 

Mr.  LowD   U. •<•*•-.  and  Mr.  Morris,  the  following  genera  aiu' 
have  Wen  determined  : — 

kite  rOMO,  Qnny:   Pi..  WV1II.  figi.  Ib\  17. 
Si i " thim Un -to  itraniiiien.  Sourrhy.     This  genus  is  peculiar  to  Xew 

Zealand. 
Triton  SpettyUri,  Lttntfdb 
FWlH  auttratU.  (Juoy.      "War  tO   P.  *tt?ctttu*." — Mr.  L.  Ufi+rr. 

nodosu*,  Martyo,  sp. 

Arab,    Xatica. 

.twiiiiiria  aitstruli*,  Sowcrby.  "Tin*  Im  vpecta  ll  VOJ  like  one 
described  by  Mr.  Hinds  in  the  'MbOllMI  of  the  Voyage  of  fchl 
Sulphur. '  Anions  fossil  shells  it  comes  nearest  to  A.iihiiuli/orim^ 
from  Bordeaux,  hut  is  certainly  ilistiaet  from  it.  Being  found  in 
the  Mime  temi  l"u  il  state  with  .V.  •'(.'.'••taria  ami  Trit»n  famaleri. 
it    probably    exusta    on    llu-    B^ghboufalg    coasts  *." — Mr.    £o0fO 

Rem, 

Dcntalhm;  an  undc^enbrd,  finely  striated  species:    IV  XXVIII. 
«g.Ifi. 

t'.in/iiiM       Xurufn.      Lwirtpm*.      PtetunruluA,  resembling  the  com- 
mon Bognor  species. 
Jrni.     Pevtrn.      Vxtrra. 
My/ilus.     A  beautiful  striated  recent  hpecies. 

Vegetable  remain*. — Fossil  wood  of  tin*  Anmcnrinn  type,  in  which 
the  internal  Miiietim-  i^  i-MjuiMfrH  prescned,  and  a  I  Pigment  of  n 
silirificd  monoeotvh'donou*  stem,  am  the  only  exam  pice  transmitted 
to  n»e  from  these  deposits. 

*  In  a  note  on  the  Fossil  Shells  of  Nov  Zealand  in  Dr.  Dicflfcnbsch's  work, 
«ol.  ii.  p.  8M|  Mr.  J.  K.  <*;r»y  mention!  ■  mi  AncUUria  with  a  very  oallon*  »i" 
which  ii  prohaMy  thr  tame  species. 
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Hlue  Clay  etf  H'truffanui,  in  the  North  Island. 
In  my  former  Me moir  mi  the  Kocail  Hint*  of  Nrw  Zealand,  a  lied 
of  clay  abounding  in  marine  shells  was  described  aj  under! 
taktVaepOtft  *.     A  few  specimens  from  thi*  locality  were  sent  >n  the 

Cent  collection  ;  they  are  hi  the  same  couditlou  as  On  shell*  of 
kakara,  and  the  stratnm  whence  they  ww  obtained  is  evidently 
of  the  same  age;  they  are  all  of  sj>cci«a  existing  in  the  South  IVifw 
Ocean : 

t'uxus  nodosKs,  Quoy.  Fenericnrtha  Qwyii,  Lamarck. 

Mure*  Ztaltmtlicua,  Qnoy.  Pee  fen  asperrtmus,  Lamarck. 

Venus  mctotlrsma.  Gray. 

In/usoriai  Earth  o/  TaranaXt. 

Along  the  shores  of  the  North  I  flam  1,  and  especially  wiftfal  a  abort 
durance  nf  New  Plymouth,  there  are  ealsJUBJTC  low  mound*  or  hill* 
of  a  Mljceo-calcareous  sand,  of  a  light  fawn  colour,  and  which  in 
some  places  is  aggregated  into  concretionary  friable  masse*.  This 
In  a  great  measure  composed  of  the  sflfeeoaa  •  '■■m-Mb  or 
frustule*  of  l>iatomaecic,  those  vegetable  structures  which  Ehrenbcrg 
conaidered  of  animal  origin,  and  described  at  Infusoria.  Fnwn  the 
many  forms  similar  to  those  so  universally  present  in  marine  and 
brackish  water  deposits,  I  have  selected  »  few"  which  are  delineated 
in  Pl.  XXIX..,  to  convey  an  idea  of  the  organic  composition  of  this 
earth. 

Stavronris  Zcalandim,  DOT.  spec. :  Pi..  XXIX.  fhrs.  I.  u.  This  beau- 
tiful organism  is  very  like  a  species  from  the  M  Little  Falls,"  State  of 
New  York,  but  differs  in  the  form  of  thethkld,  winch  si  suhaugiilar 
in  tin-  miiliilr,  uuil  in  1 1  j •_-  antral  bar  or  cross;  I  bavcUierriii  •  Etan 
it  a  specific  name. 

Surrirelfo  \  Pi..  XXIX.  figs.  6.  7.  "  Resembles  S.  bifro*$t  Ehrenb." 

— Mr.  It.  Jones. 

Naviruta  UtriU,  Ehrcub. 

PtNHularia  t   Pl.  XXIX.  fig.  8.     Air.  Topping  informs  me  that  the 

same  form  occurs  in  the  Thame*  at  Til  In  in  Fort. 
Cocconema.   "  Resembling;  C.  cymbiformr,  Ehrenb." — Mr.  It.  Jones. 

dtiiwqphm  Pb  x\i\.  fin,  ft  m. 

Dacillaria.      Putyci/stina ;    Pl.  XXIX.  fig.  11. 

F.HHotin  acrllntu,    KhreuU. 

Puxitheula  or  Poscdira  :   Pi..   XXIV.  fig,  10. 

CoseiHOiitscus. 

Mr.  Williamson  of  Manchester  informs  me,  that  in  addition  to  tbe 
bodies  I  have  detected,  \.v  lias  obtained  from  the  earth  I  transmitted 
to  him,  PrfveyftwiM  appmvnily  ideiitieal  with  specie*  that  art* 
abundant  in  the  well-known  iufusorial  earth  of  Barl*adoee ;  and  disk* 
of  Mcloseiraf. 

9  See  Quarterly  J... mi.  Gtsj   006  1*«h,  TOL  fe  p.  239. 

t  Pol  las  iao»t  beautiful  preparation*  of  these  infusorial  earth*.  Sii'l  BSpodall) 
for  s  swSOnoa  <>i  tho  n»o*c  delicate  orjr*nuiii*  mounted  »fp*nt<h,  I  »m  ssdabtasl 
to  Mr.  C.  Poullon,  of  Southern  lull,  Heading,  whosa  iktu  Li  tab  department  of 
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Infaorutf  earth  from  La kt  H'aihora. — I  will  close  this  account  of 
the  microscopic  organisms  by  stating,  thnt  some  white  earth  resembling 

mnsmenin  in  appearand-.  COUtetod  HxiB  th»-  bed  of  the  vwl  lake  on  the 
south-east  of  Banks'  Peninsula,  is  made  up  of  tin*  usual  lncu.Mnne 
species  and  genern  of  IHatomacta  ;  via".  Gaftiontlta,  Bad  Mario, 
Gompkcnema,    Micrasteria*.   Synhttfra ;    "  JuV/oseirn,    resembling 

M  variriuA,  ('".\iinu  turn  tniugtirifticruur,  mill  Itinutlurin  ri'rrrA'j."— 
Mr     //  lUi/swson. 

Mr.  Henry  Drone,  of  Clapham  Common,  inform*  mc,  thnt  a  few 
ymrs  hucc,  8  white  earth  was  exported  from  New  Zealand  as  native 
carbonate  of  mngnrxia  ;  it  was  nothing  mon*  than  tilt  UUl  lacustrine 
organir  ilrjionite  formed  by  the  accumulation  of  innumerable  minute 
frustules  of  IHatoinaettn. 

Fossil  Remains  of  Birds. 

I  now  enter  upon  the  examination  of  those  remarkable  relics  wliieh 
have  inwrtod  the  Paleontology  of  the  Islands  of  New  Zealand  with 
the  highest  interr.it, — the  remains  of  the  Mon  or  Dinnrnis,  Pal- 
nptcryx,  and  other  genera  of  birds  of  which  no  living  species  arc  known 
to  naturalists.  The  collection  of  bouts  of  the  C\nm  Aves,  transmitted 
by  my  son  in  18-17,  amounted  to  between  700  and  800  ipecimena : 
the  present  ODe  comprises  about  500,  and  25  or  30  belonging  to  dogs 
and  seals.  The  birds1  bones  are  of  various  kinds  of  Dinoruis  and 
related  genera,  and  of  contemporaneous  birds  identical  with,  or  closely 
resembling  existing  species  of  AJbatros  (Itiomcrtca  cMororhynehua\, 
Penguin  (Jptenorfytes).  Wnter  Ilcn  (Itracf,t/ptrry.r).  Kail  [Xafornuh 
the  nocturnal  Parrot  of  New  Zealand  (Nestor),  and  the  Jpteryx. 

In  the  catalogue  accompanying  the  specimens  the  following  are 
enumerated;  vi/.  BtaHasou  mandibles  6>  ir m panic  bones  8,  vertebrae 
00,  pelve*  11,  femora  I  7,  tihine  17,  fihulfr  111,  tflrao-metiilarsals  '.'3. 
phalangeals  90,  uugueals  40  ;  detached  ribs,  pubis,  ischium,  sacrum, 
and  portions  of  sterna.  A  lew  bones  of  the  anterior  extremities  or 
wings  occur  of  Penguin,  Albalros,  and  some  unknown  species ;  but 
not  even  n  fragment  that  can  be  referred  to  the  large  Struthious  forms. 

About  200  bones  are  from  the  same  locality  in  the  North  Island 
as  those  I  had  the  honour  of  placing  la-fore  tin-  Society  in  1818.  The 
remainder  arc  from  the  Middle  Island,  and  chiefly  from  Waikomuti, 
already  mentioned. 

On  the  former  occasion  the  nature  and  position  of  the  mcnaccnmtc 
sand-beds  in  which  the  hones  from  Te  Rangatapu,  in  the  North  Island, 
were  imbedded,  were  described  as  fully  as  the  materials  transmitted  to 
mc  would  allow.  I  have  nothing  to  add  to  that  description,  as  uiy 
son  has  not  been  able  to  revmt  Uie  spot  and  r<  infirm  or  correct  my 

frevious  statements;  but  in  his  last  letter  (dated  Port  Levi,  BankV 
eninsida,  September  1810),  he  mentions  the  discovery  in  the  North 
Island  of  several  extensive  caverns  lined  with  stalactite-,  iiboul  1  7.*> 
inJIc-y  inland  from  the  Woingongoro  hum-bed,  and  that  bones  of 
Dinoruis  and  other  nuimnls   had  hern  found  in  their  stalagmitic  imd 

micr»>vi>|n<:  iHArHpuUtioii  ii  well  known.    Mr.  Rupert  Jones  also  Kid  the  kiittlur** 

to  prepare  many  tlitlcs  to  assist  my  examination  of  ibe  varloiu  earth*  sent  by  my 
son. 
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()u  In*  return  from  tux  prrarnt  mission  \u  intends 
to  explore  these  eaves  and  collect  U]  rdlCfl  they  may  contain.  On 
the  naaenl  aerie*  from  Waingongoro  1  will  thettlbn  irk, 

flm!  ||  .Mit'ain,  *  DDCTCfyperfrd  n»tar*alsof  tbatrrniarV. 

•  named  dptcrnu  Owen*;  a  aauiiun  and 

Upper   i  tn  nil  WfWjrVrw;  rrnnia  of  SottrmU ;  and   bom 

genera  and  Bpedi  tfcrof  1*0- 

t  at  indicative  of  the  his?h  aaliijuiry  of  mom  of  the  bone  depo- 
namely,  thnt   Moi   lmnea  were  •  from  a  bed  of  tondy  marl 

abounding  in  pipe*  oftroMfeMtt  and  manM  of  iron  pyritea. 

Mn<t  J)rfii>ftt  at    H'ttiX-ovaiti . 

Tin-  (tone*  from  the  Middle  Island  are  almoal 
locality  in  which  Dr.  Macfrcttai  tad  Mr.  Percy  EarlcoOectedtlw^a- 

lii-d  m  /"<il  Tr.nn?   tul.  Iii.  |«.  .'113-319.    The  ossiferous 
depoftil  it  \Vmkowiitiisvery  dis<innlar  from  that  of  '•*.  aro.  Is 

■toadof  a  fine  dry  incoherent  volcanic  sand,  which  li*a  p  the 

bona  in  i  itate  w  integrity,  and  but  slightly  altered  i rjq)oakiou 

niitl  i.-i.liiur,  tin  d  in  the  Middle  l-lmd  i*  an  ancient  swamp  or 

morass,  in  which  the  New  Zealand  Bai  {I'Marminm  tenor)  once  grew 
hixuriiuiil;,  »  ii  El  DOa  covered  bi  i  layer  of  wind,  ami  b  submerged 
at  high  wafen  bahu  risible  only  win- i  tbl  tide  ha*  receded.  It* 
inlnnd  boundary  i»  obscured  by  vegetation,  hut  from  the  notes  of  my 
m,  and  the  verbal  accoanf  with  which  1  ban  been  faonred  by  Mr. 
Alfred  Will-,  who  has  reocnilj  arrh  tntrj  from  New 

Zealand*  and  who  i*  well  acquainu-d   with   the  locality,   the  deposit 
appears  to  be  of  very  limited  e\tent. 

Fig.  B.-flaWci  of  the  Court  at  Maxd  Point. 
Knaaaam 


locks. 

Fig.  9 GrottnJ  Pitta  of  M'aiAouuifi  rtml  Marti  Point. 
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The  location  of  thia  hod  i«  in  a  little  bar,  on  the  side  of  the  bar  of 
annd  that  natal  the  hendlnnd  called  Island  Point  with  the  mainland, 
at  the  entrance  of  the  river  Waikouaiti ;  this  headland  tfl  about  three- 
quartcra  of  a  mile  in  length,  and  1  ;»(J  feet  high. 

Thr  aliove  sketch  of  the  coast,  and  the  annexed  ground-plan  will 
serve  to  illustrate  the  position  of  thin  remarkable  air  it  intdltfkNI  of  the 
extinct  colossal  bipeds  of  New  Zealand. 

Thin  peat  or  rather  flax-irwnrnp,  though  soft  and  extremely  fetid 
irfaao  (Yeah,  dries  into  a  dark  brown  friable  inodorous  imutj*. 

A  mienweopieni  examination  shows  that  by  far  llio  largest  portion 
consists  of  fibres  nf  P/wrmium  ffnax ;  my  NO  mentions  that  he 
nought  diligently  on  the  spot  for  vestiges  of  feathers  and  eggshell*, 
but  unBuecessfufly.  The  appearance  and  condition  of  the  bomx,  m 
exemplified  by  the  specimen*,  are  similar  to  th<wr  jiu-ruied  by  the 
niauimnlian  remain*  exhumed  from  our  pent  Imp-*  and  moras*** 
Most  of  them  have  acquired  a  rich  umber  colour,  and  their  textui 
rendered  tough  and  firm;  even  the  periosh HBO  b  m  ninny  Instances 
preserved  f. 

*  Mt  friend  Dr.  Gladstone,  of  University  College,  hot  obliged  me  with  the  fol- 
lowing chemical  examination  of  some  of  this  deposit : — 

"  This  substance  is  of  a  very  heterogeneous  character :  it  contains— 

"  1st.  A  brown  marly  earth,  consisting  mainly  of  alumina  which  gives  off  am- 
monia nliru  heated,  becoming  at  the  same;  lime  black  from  the  presence  of  carbo- 
naceous matter. 

"2nd.  An  earth  considerably  lighter  in  colour  than  ttic  preceding,  which  con- 
tains Ume-     It  is  also  impregnated  with  organic  matter. 

"3rd.  Black  decomposed  woody  matter. 

"  4th.  fragment!  of  quartz. 

■  5th.  Ho ii pi.  There  was  a  small  vertebra  of  a  grayish  colour  Bslow  it  Isy  tontA 
small  bonei,  or  fragments  entirely  covered  up  by  the  earth.  These  ore  coloured 
of  s  reddish  brown,  and  ap|*-ar  under  the  micmwvpr  to  '""  <"irli»«nl  in  a  tort  of 
integument.  Upon  ilinohing  out  llio  earl>ouate  ami  pho.;ih.ii.-  of  lime  fan  CMttl 
of  acid,  I  found  a  soft  mass  remaining  which  blackened  on  exposure  to  heat.  It 
was  evidently  the  animal  matter  of  the  bone,  and  perhaps  also  some  other  portion 
of  the  animal  which  had  dried  upon  it,    Similar  brown  fragment*  were  scattered 

throiuctimil  thr  inn**  of  pr.it. 

1  Since  flesh  and  foathvni  contain  as  much  is  16  or  16  per  cent,  of  nitrogen,  I 
thought  it  possible  that  the  peat-bog  earth  itself  might  indicate  a  considerable 
percentage  of  that  element,  u*  the  ooft  parts  of  the  bird*  were  cncoiulml  along  with 
their  hones.  A  portion  therefore  was  dried,  the  fragments  of  hone  and  quartz 
picked  out,  and  the  nitrogen  was  determined  In  the  usual  manner.  It  yielded 
however  only  O'&B  per  cent.  Now,  as  ordinary  peat  contains  2  per  cent,  or 
more  of  nitrogen,  nothing  favourable  to  such  a  view  can  be  drown  from  this  expe- 
riment ;  hut  when  w«  consider  the  lnrg».'  amount  of  earthy  substances  mixed  up 
with  the  carbonaceous  matter,  it  doe*  not,  I  conceive,  militate  against  the  suppo- 
sition." 

t  The  sliafl  of  one  femur  h  in  a  remarkable  state  of  preservation,  the  internal 

Atmrturr  being  as  distinct  as  in  a  meruit  hone.      Mr    Tt.nin,  whose  eminent   skill 

in  the  microscopic  Itivefciigationa  of  ushcoux  *'»!  dentinal  organization  is  well  known, 
obligingly  made  several  sections  of  thii  specimen,  and  aho  favoured  mo  with  the 
following  remarks : — 

"The  fragment*  of  bone  from  the  specimen*  of  Dtaonrfl  remains,  which  you 
have  recently  received  from  New  Zealand,  show  with  unusual  distinctness  the  cha- 
racters of  birds'  bono. 

■  The  tnicroscope  reveals  that  each  Haversian  canal  It  surrounded  with  from 
seven  to  twenty -live  well-marked  laminae,  which  have  slightly  irrsguhr.or  granu- 
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Although  bout*  of  various  spec**  of  Mot,  eapccaally  of  the  itiort 
gigantic  kind,  hmv  hwn  oollprtrii  in  lYmiridcrahlc  numher*  and  h 
great  perfection  from  this  locality,  yet  as  the  bed  is  rapidly  diminishing 
from  the  encroachment*  of  the  sen,"  there  is  rnuoa  to  fea/that  it  will  be 
citiirciv  waalicd  away,  without  TrrUHng  tfl  Un  uahtoutologitt  nil  the 
desired  information  respecting  the  extinct  animals  who 
shriih  • ;  lir  the  Maoris  or  natiiea,  and  whalers,  are  wrtl-airari-  of  the 
interest  attached  to  the  bono  by  the  Knro|uuii*.  md  thry  seueind;- 
minntelr  on  any  specimen  that  the  receding  tide  mnv  rtsdi  I 

and  if  the  bone  cannot  be  readily  extracted,  w hat  u  exposed  k  I' 

off,  and  perhaps  a  most  valuable  relic  uVstrored,  or  mutilated  anil 
prived  of  its  most  important  elmracu-r.«.  Tiieir  cupidity  and  avium 
have  too  been  so  mncn  excited  by  the  lnrge  rvwardi  giren  by  casual 
visitors,  that  the  cost  of  specimens  has  increased  to  an  unreason 
amount  A  nfSdfffctt  near  the  upot,  And  diligent  daily  ararrh,  nre 
required  to  ensure  the  acquisition  id'  any  connected  portions  of  the 
skeleton  of  the  same  individual.  An  earnest  of  the  ftrtHQfi  •  thai 
might  be  obtained  i»  afforded  by  the  entire  suite  of  boues  composing 
tho  lejpa  and  fat  of  the  enme  hir.l.  w)m-h  are  now  before  ns.  "Thia 
pair  of  perfect  feet."  my  son  obacrre*,  "  weir  diswneTed  standing  *r-  ■ I 
and  about  a  yard  npnrt,  with  the  proximal  qaphv:  is  ,.i  the  t^o  tar*o- 
metAtarsaU  ju-i  visible  nbote  the  soil. 

Fig.  10. — Position  of  th*  Moat  Ffirt  in  the  Morn**  at  ff'aikowriii. 


Laaaaai 


i        r 


"Upon  the  retiring  of  the  tide,  they  were,  fnriunntrh,  cspinl  by 
T-immy  Chaieland,'  the  )»•*'  wlmhr  m  the  island,  who  carefully 
dug  them  up.     1  examined  the  holes  whence  they  were  extracted. 

UHed  edge*,  and  that  each  layer  !>*»  a  thieknewir.f  fp>m  thl  >nutnh  v>  tlic  MOM 
n(  mi  in,  :i  tin  \  umv  hr  wrn  tonally  writ  IkiIIi  in  a  longitudinal  and  Ixsnuveni* 
sect  ion  of  a  large  ltoiie.  In  the  latter  aection,  the  Haversian  ayatctns  are  very  di- 
altncily  arid  itrutigly  marked,  ami  tbaj  Qatar  lauiUuc  uifl"  be,  rcadlU  dutiriKuiahed 
Irmn  the  inter-ijatetuic  lovrs  ■  '  ,MMir  ,lV  the  well-defined  and  uniform  lamina* 
of  the  fonurr,  um!  tlir  irregular  laminae  of  the  Utter,  together  v£th  the  irrrjrular 
character  of  tl.c  ui(^r-iy»loiole  lacuna?.  The  lacunae  of  the  Haversian  0tMHM 
lie  uimci.mes  in  and  sometimes  between  the  lamina,  and  have  a  length  of  about 
tire  mouth,  ttd  »  bratdflb  o(  from  about  the  aOOOth  to  the  6000th  of  an  m«-ii  \  -I 
raaoaJona  nearly  limilar  to  tlioaa  ttated  by  Mr.  Howerliank  at  characttruina;  bird- 

b(HU  (Quarterly  Journal  of  the  Geological  Society,  vol.  iv.  page  !)).  Great  nura- 
bcni  of  caiiaUcull  radiate  from  the  lacuna:,  but  the  majority  of  thev*  pruceed 
from  lai   lidfl   nearest   the   Haw  ■•»!  and    advance  through  til 

toward*  that  part.    The  lacuna;  of  the  rater-**,  Mok  layer  of  omcous  labM 
gi»c  oir  relatively  fewer  and  larger  canalicull,  which  proceed  in  equal  aumbcra  from 
each  part  of  the  circumferenr<\  in  addition  to  which,  the  lacuna?  are  very  irregular 
liolh  in    :/.<■  and  form.     The  caiuhculi  hoili  .>f  il  ;  fe  la- 

cuna,* atuitomofte  very  freely.  an<l  tltr.mjib  tin-  inrdium  of  l!>*  latter  ihc  cam' 
of  neighbouring  llnu-Miun  »y*teroi  are  connected.  ]  am  not  aware  that  I 
Nun*.  qouM  bi  iMl  iCmcUral  daancttri  t»e  dutiugubhed  from  iiiom  of  " 

bird*/1 
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and  have  munbwd  every  bonu  seriatim,  to  enable  you  Co  Bltfanlat* 
them.  Thin  unlucky  Moa,  hnpnily  for  science,  must  have  been  mired 
in  the  swamp,  and,  being  unable  to  extricate  himself,  have  peril  hed 
00  the  snot.  These  iplcodid  Rod  unique  (baa&fl  wcro  pHOflfttfli  to  me 
bj  Mt.  Jones.  From  the  m9  DMI  (In  in  1  dug  out  part  of  the  lower 
jaw  of  A  Sea-lion  (Mora  Unnina),  which  is  enclosed." 

No  other  locality  in  the  Middle  Maud  is  specified  bv  mv  son  as 
containing  birds'  bones;  but  he  incHcutnlly  mentions  having  1MB 
fagOMOfi  btn  and  there  in  the  miliHiil  of  the  plain*.  Mr.  Alfred 
^  ills  who  has  great  local  knowledge  of  New  Zealand,  and  espe- 
cially of  the  Middle  Island,  informs  me  that  in  the  sand-spit  near  tin* 
mouth  of  the  Molyneux  ritW  [BOW  cnllnl  the  f  leuthcr),  titty  tnllai 
south  of  Ougonndnorth-eost  of  the  Kaihiku  range,  relic*  of  Dinorni* 
bore  been  found  ;  and  also  that  fifteen  mile*  inland  from  the  mouth 
of  the  same  rirer  there  is  a  hill  about  100  feet  high,  called  *' Moa 
IJUt,  u  in  coiisenucncc  of  bone*  having  been  observed  in  the  superficial 
soil  near  it*  summit.  The  same  intelligent  traveller  assures  me  that. 
it  is  not  uncommon  to  find  small  heaps  of  quartz  pebbles  wherever 
the- honee  are  met  with  in  anv  eoimiderahle  niiinher,  god  that  the** 
stones  are  supposed  to  have  been  swallowed  l.v  tin  I. ml*.  There  is 
a  native  tradition  thai  the  Moa  formerly  inhabited  the  mountainous 
district  of  the  Knihiku  range,  which  rtflll  inland  n  faff  miles  wuth  of 
ilic  Moh  ""  iix  river. 

I  will  now  cursorily  notice  some  of  the  most  interesting  ostco!. 
apoobitoi  in  tlw  collection  ;  but  I  shall  iii  a  great  neaaure  avoid  mi 
mile  descriptions \  for  anntomienl  details,  though  nf  the  highest  mi 
porUucc   in  a  physiological  jtoiut  of  view,  come    (BOM   h-ptimiitcly 
under  the  consideration  of  the  zoologist  than  of  the  geologist  ■    and  I 

reserve  for  another  Society  the  figures  and  detections  of  the  new 
and  most  Intonating  ipocuo 

Dun.rni*,  Palapteryx%  $c — The  osieological  characters  of  tfcfl 
•  \tinet  strut  bious  birds  of  New  Zealand  have  been  so  accurately 
and  clearly  determined  by  Professor  Owen,  in  his  memoirs  on 
the  Dinornis  in  the  Zoolnpcal  Transaction*  (vol.  iii.),  that  I  found 
no  difficulty  in  assipninp  the  principal  bones  in  the  collection  to  the 
several  species  of  Duiontis,  Palapteiys,  and  Aptornis,  established  by 
that  eminent  jiuafnmi*t.  The  ^ncriitiens  from  the  Waingongnro  de- 
posit in  the  North  Han. I.  chiefly  nelong  to  the  smaller  specie*,  namely 
Dinornis  di<tifiirmi*t  i>.  curt  us,  Aptornis  otirti/ornnA,  witli  Ih.iornts 
cuMuarirtuA,  and  a  few  of  J),  tjigatitcua.  The  bones  from  Wmkouaiti 
in  the  Middle  [aland  an  principally  Df  the  most  gigantic  birds,  via. 
Dinonitn  f/\fjiti\trus,  I'ataptrn/r  iiiffrns*  associated  wtlh  D.  strut  hi 
oitfrs,  I),  ifromioiflt's,  D.  NtOMriMNfa  and  I),  rrassu*. 

From  both  localities  there  are  specimens  which  apparently  belong 
to  pome  mule:  mli  tl  pedes  and  genera  of  birds  ;  ana  honcu  of  a  Dog, 
and  of  two  specie*  of  Seal. 

Some  of  the  hones  from  Waikouaiti  arc  of  colossal  site.  The  bond 
of  one  tibia  is  "il  inches  in  circumference  ;  temora,  16  inches  long, 
and  8  J  inches  in  circumference  at  the  middle  of  the  shaft ;  vertebra; 
mid  portions  of  pel  res  of  proportionate  magnitude  ;  n  tnrto  nietntnrsal 
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If  EootiM  haa*     B*r«ral  ftvnonof  tl  ofttti  giit*nt*e  K|*-ev* 

were  colled  I,  in  r  In-  :■  I  In-  epiphyses  are  wanting,  aivl  the  walU  of 
the  ahaA  are  in  an  iminaturr  -  ...tire  bouc  being  eery  Eghl 

Mill    porOUS. 

re  SIC  HO  pOftiODI    rf    the  «kull    trtltlici.  :itl\     Urg*    fef  <'" 

ponltM  ;  (till  then  lsmie  vrry  larjpp  *m  tympv  nodrvliM — 

the  booe  articulating  the  Iowit  UK  w  i i  ] ■  the  -W it II — which,  according 
to  the  proportions  of  tin*  rtenwnt  b  the  oatrloh,  indicates  a  cranium 
1*10111  1  I  tu  hi  lining  in  l'-n^tli.  From  tin-  activity  of  rtaaanh  my 
son  1ms  excited,  there  U  reason  to  hope  hit  effort*  to  obtain  n  perfect 
skull  iif  the  :nn-t  cido-unl  Mun  "ill  at  no  distant  period  be  successful. 

/•Vr/  4if  Diiionii*  robvsttta. — Am  the  structure  of  tin-   t 
Ian  U  -pecies  of  Diuorois  is  for  the  lii-i  nun*  demonstrated  by  the 

1   of  tarsometatarsals,  with  the  entire  Kent-*  of  the  bone*  of  tin- 

correal ling  toes  in  natural  apposition*  now  before  the  Society,  and 

wliirh  wen*  dug  QB  at  Wmkoimili,  an  previously  mentioned,  the  priii- 
•  nil  dinauiODfl  of  the  several  parts  arc  subjoined,  that  a  record  may 
11  -uniiu  for  reference. 


T*ir*t>-tfirtntar*ttt  ; — 


Length l* 

nal  end,  iirrumfcreiiee  of II 

—^,  Irnnnerse  diameter . . 4 

,antaro4ttftM-Eor 2 

Ctrcninfan  net  ot  the  midtUaof  tbr  t*nftll___. fi 

Air.  m.|iu»terior  diameter  of  ditto 1 

Transverse  diameter  of  shaft 2 

at                retottj      .,.. 6 

I   m  iiiiUkii.:.:  uf  ditto ..  16 

Antcro-poitcrior  diameter  of  the  middle  trochlea  2 
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Phttltinyii]  hon&*  of— 


Chit*r  />,>-.  MiiifUf  toe.  Inner  toe. 


inch™,  linr*.      mrtiM.    |inr». 

First  or  proximal  phalangeal  i  length '6 

Clrcutnfereooo  of  pvoxunnl  end  & 

SecotM  uhaUnjpal ;  Umjtili   I 

Circumference  of  proximal  end  i 

Tided  plinlaagfali  length ..  1 

CblMIURlVDOB  of  pRNOaaal  em!  i 

i -ninth  pbalaagaai    laagyfc o 

Citiruiiifrrritcr  nf  |irOXiiii.il  finl 4 

Ungueol :  length 2 

rnfcrtmci  oi  proxintaj  ""1  3 
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9 
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Total  length 9       4 
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The  length  of  the  toes  when  the  bone*  Are  in  close  contiguity 
nbout  0916  inch  less  than  the  above  measurements. 

The  transverse  diameter  of  the  expanse  of"  the  toot  from  the  dtata 
end  nf  tin  miter  toe  to  that  of  the  inner  one  is  1.'*^  inches.  From 
the  btok  of  the  MchLw  extremity  of  tlie  lArso-melatarsal  to  the 
extremity  of  the  middle  toe,  13  incite*. 

If  to  the  actual  mensurenieuts  of  the  bones  be  added  the  propor- 
tional thickness  of  the  cart  migs  of  the  joint*,  nnil  the 
callous  integuments,  the  length  of  the  foot  of  the  living  bird  may  be 
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estimated  at  Hi  inche*.  and  the  width  of  its  imprint  at  17  or  IK 
inche*. 

Accoriliiii*  to  the  - -ale  of  proportions  given  by  Professor  Ov\ 
tl»e  Zoological  Tniuvirihui.-,  tin-  mi  n-*poudtUg  tibia  trf  1 1 ie  Mrso-RlCtA* 
tarud  above  described  would  be  about  2  feet  P  niche*,  nod  the  femur 
14|  inches  iii  length  ;  thctoul  height  of  the  living  bird  about  10  bet. 
larger  tibiae  awl  Hlftlt*FM"'M  must  have belonged  ton  bird  vd  more 
gigantic ;  in ni  tiirreisrwuwn  toccmchiih ■timt  -on  Hin<ii\iiluals  attained 

a  height  of  1 1  or  12  feet,  or  ouc-thinl  higher  than  the  tallest  OftirJabi 

I  may  add,  thai  the  height  of  tooie  of  the  otbtf  *pccie*  ha*  been 

•  -t i muted  by  Professor  Owen  as  follow: — 

Pii/tipteryx  iifffens.  9  feet. 

Dinornu  *tnithifndrat  7  feet;  the  height  of  an  Ostrich  of  moderate 

-:/r. 
dromi on/ft,  5  feet,  OT  that  of  the  En.n. 

duiiforvus,  X  k-vt,  or  intermediate  between  the  Caawwary  and 

the  Dodo. 

The  largest  Ornithichnitr  or  fossil  footmark  in  the  sand-Time  >.( 
Connirii)  Hi,  H.mld  be  surpassed  in  t>\ze  by  the  imprint  of  'lie  foot  of 
the  moti  Pflwtwl  Dinornix. 

i'lui,'it»t/r(tl honc*.--\\w>\\z  the  nnuii TOW  phalangeal  hone*  belong- 
ing to  bird*  of  various  «pccie*  and  ages  there  urea  few  Vaicb  00  nor 
present  the  characters  of  the  Diuoruis,  but  evidently  belong  to  other 
genem.  Among  thttl  Hi  •-<•••  <-ral  which  an*  relatively  Hatter  and 
abortttTj  and  somewhat  resemble  (li«i«-e  nl'  the  Emu;  and  there  are 
n    few  middle  proximal*  in  which  IdJ  rr.n'lili-ar  nrtieulntion  ia  a*  uu- 

ii|ii.illv  divided  as  in  the  Ostrich,  suggesting  the  idea  that  <lithu-f,  !«• 
or  tWO-toed  -truthimis  birds  may  haTfl  inhabited  New  Zealand,  urn- 
temporaueously  with  the  colossal  tridactyle  Moa,  and  tetradaei;.  Ifl 
Apteryx  and  Palapteryst. 

Eggshell*. — 01  the  egg-shell  of  the  Moa.  a  few  small  portion*,  nnd 
one  fragment  -4  inches  long  and  2  wide,  from  Waingongoro,  are  the 
only  additional  examples.  The  sculpturing*  on  the  outer  surface  of 
the  shell*  arc  of  three  <li>tim  i  tNpcv  and  unlike  any  recent  egg*  with 
uliirh  I  have  been  able  to  compare  tln-in  ;  they  Approach  BCWfiCl  r.» 
KboM  of  the  i'-i'iu.  Some  burnt  fragments  d  cgg-*he!U,  *■■  ih-iitly 
uhamd  vbtfD  recent,  were  found  in  the  ancient  fire-heap.*-  meniiuued 
in  my  former  paper,  intermingled  with  ro&tted  bones  ot  dogs,  Moav, 
and  men.  This  fact  tends  to  confirm  the  opinion  that  the  Dinorm 
existed  when  cannibalism  was  pmtnd  hv  the  aiiOrigbMfl  of  New 

/.-•aland. 

The  present  oottOftTOn  has  alw  established  the  hiten-Ming  fact,  that 

the  .tjitcn/x  uu+tralit,  the  only  Known  •  \i-tinj;  typi    nf  the  Strutl 
nidar  nf  than  inlands,  was  rne*al  with  the  more  n-nrs  of 

Dbomil  and  Palnpteryx  ;  the  hones  in  iu\  pNMBOn  le;i\c  em  doubt 
on  that  point.  We  have  IDtflWlM  I  -  I  <<  thai  the  ycllow-mllcd  Ah 
liatros.aml  wane  s\\  Pi  nguin,  Water-rnihTod.  and  Nestor,  were 

i  ..iiijiri-i-d   in  tlmt   Mitriviif    mnilhir    fiimm        'Die    only    terrestrial   qua 
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draped  of  which  there  art  vestiges  in  the  bone-deposits  u  A  Dog; 
aIm  thcr  an  extinct  or  living  species  in  not  detenu  1  a 


Summary. — Prom  the  fact*  ricscrihrri.  it  appears  that  in  the  Middle 
Island  of  New  Zealand,  as  iu  the  North  Island,  the  fnndamcriUl  rocks 
mmtUmon  bk  Koilta  and  elav^hue,  with  dikes  of  greenstone  and 
Com|"!i't  and  mnvgdnloidal  basalt,  mid  intnidcd  miwrs  of  obsidian, 
vehicular  and  traclivtic  lavas,  and  other  igneous  product*.      Ilornblemla 

and  porphvritic  rocks,  gneiss  and  serp^ntim-  occur,  but  granite  luis 
not  been  OUVUVed. 

The  lofty  mountain  range*  of  schistose  mctainorphic  rookl  that  ex- 
tend through  the  country,  from  near  Cloudy  Bay  on   the    north-east 

to  near  the  south-western  extremity  of  the  island,  a  jfanTrT  af  be- 
tween 300  and  400  miles,  and  who*  OMti  everywhere  ; .!» I  In  in  cle- 
0X3  above  the  line  of  perpetual  snow — hence  they  were  called  by 
Cajiuiu  Cook  "The  Southern  Alps'* — are  flanked  by  volcanic  grit*, 

un.l  rm.ivil   .if    rli.-ir  biwe  hy  rtlhmnl  deposit*,  uhi  nllv 

origCQAtcd  (Viim)  the  demy  of  trachytes  and  earthy  Invns  and  the  detn- 

tusof  i  he  harder  materials  wb&A  entered  into  then  ion.     No 

e  voknnos  are  known  in  the  Middle  Island,  nor  h*'.  ioci 

i    i-..-.  rrrd   .     I  >i  i  I     n      tin-    jih^irnl    rlit:iluf.     i-f    I  Ur   Interior 

uf  the  COllDtry.  mid  especially  of  the  Alpim-  district*,  has  been  but  pir- 
-:iil\  i  splored,  no  conclusive  infemoH  can  he  drawn  from  tht*  nega- 
tive evidence.    Strata  of  limestone,  ru  -  -,,  ,    (|  uforganumfl  ?  malar  to 

■  whfob  |»h-muI  in  ivii.un  ii. i. .it. .I..  !iriU  of  Do i (i pi-,  era  "i.t  iu 

n  fewlwnlities  on  the  eastern  eonst,  from  near  Morakura  to  Kaknuinii; 

but  their  relation  to  the  adjacent  jgDBOU  and  inetaniorphic  rocks  bas 
not  been  laoerttined- 
A  pkiatocene  "r  uen  tertiary  formation — tbe  clay  of  OwKaknm 

— abounding  in  shells  of  species  existing  in  tbe  neighbouring  sea, 
nvKfl  tie  limestone,  and  is  in  many  puMi    OOtl  red  bj  the  alluvial 

ilrjio-iM  of  grnwl.  wind,  eon^lomi-ruie,  and  loam,  which  fnnn  tb( 

perticial  soil  of  tin-  vn\t  plains  Mini  nn  spread  over  the  eastern  side 
of  the  central  mountain  chain. 

On  the  vvi-riin  hhon  "t'  tllfl  North  Iilatid,  argillaceous  strata  with 
rfffiQu  fossil  shells  appear  nt  Wnngauui,  Waingangoro,  4c  ;  ■  botli 
alindi  tbea  bfldl  arc  from  B  few  m  t  to  IN  01  30  wH  aten  the  M 

levdt  A  subsidence  of  the  Uud  to  the  depth  of  10  fivt  would  i. 
the  B  OUtEen  of  •  deposit.  e\idi  nth  miee  eniiilnnmis .  we  may  there- 
fore conclude  that  nu  elevation  to  that  (attenl  has  taken  place  since 
the  deposition  of  the  uppermost  beds  of  the  blue  clay  of  Ouekakarn. 
This  phenomenon  ftooordfl  wftfa  the  horizontal  sediments  containing 
driftwood  thnt  accm  nlmig  the  rount,  mid  with  i\k  trrraccs  of  bould- 
i  "I  trap,  50  I*  i  i  high,  and  the  line*  of  ancient  sea-margins  now 
iliove  the  highest  tides ;  and  these  DUtatiODfl  iu  the  relative  1 
of  the  sea  and  land  most  have  taken  phot  long  since  the  IViiic  was 
inhabited  by  the  existing  species  of  mollinea. 

Tin    [nftuorial  earth*  show  that  deposits  wholly  composed   of  the 
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durable  remains  of  the  most  minute  structure*  have  been  In  u  rapid 
progress  of  formation  nt  the  Antipodes,  as  in  Europe  and  America; 
and  that  among  mauv  familiar  types  there  are,  even  in  this  H  iiivi- 
aible  world  of  being,'1  unknown,  forms  of  onimal  and  vegetable  ex- 
istence. 

Lastly,  the  position  of  the  Moa-bed  at  Waikouaiti  has  been  cor- 
rectly determined;  like  that  of  \Yaiiignngoro  in  the  North  Idnnd,  it 
is  superimposed  on  the  tertiary  clay.  Both  these  ossiferous  deposits, 
though  but  of  yesterday  In  geological  history,  ore  of  immense  nuti- 
unity  in  notation  to  (lie  mi  man  inhabitant*  OB  the  OOOBtiy.      I  heln  •■.  i 

thai  ages  ere  the  advent  of  the  Maoris,  New  Zenland  was  densely 
peopled  by  the  stupendous  bipeds  whose  fossil  remains  are  the  solo 
indication*  of  their  former  existence. 

The  extreme  freshness  of  the  bones  in  no  reaped  militates  against 
tins  supposition,  for  many  of  the  skeletons  of  ihe  most  uncieut  ex- 
tinct mammalia  in  Kuropc  and  America  have  undergone  a*  little 
change  as  the  specimens  before  us.     Thus  Mr.  Darwin  remarks  on 

the  fossil  mammalia  of  tin-  PlUDpiS  !    "  A*  fa  03  I  am  aware,  not  one 

of  these  animal*  perished,  ns  wiw  formerly  supposed,  in  Ihe  mar-dies 

or  muddy  river-beds  of  the  present  land ;  their  bone*  have  simply 
been  exposed  by  the  streams  intersecting  the  Mtlmmieous  deposit  in 

which  tii.-v  ,M'iv  original  1\  imbedded.  The  bone*  ot  the  head  (of  the 
Toxodou)  are  so  fresh,  that  they  contain  n  large  percentage  of  animal 
matter,  and  when  placed  in  a  spirit-lamp  bum  with  a  bright  flame*." 
And  Sir  Charles  Lyell,  xu  commenting  on  the  dilOOfl  n  of  the  skele- 
ton of  the  Mastodon  (jiyiniten&  dug  up  at  Ncwburgh,  observes,  "  No- 
thing  El  mon  remarkable  than  the  large  proportion  of  animal  niattcr 
in  the  rusk.,  teeth.  and  hone-  of  many  uf  these  extinct  mammalia, 
amounting;  in  some  cases  to  27  per  cent.  ;  so  that  when  all  the  earthy 
ingredients  are  removed  by  acids,  the  form  remains  as  perfect  as  in  a 
recent  bCRIS  subjected  tO  the  same  process.  It  would  be  rush  to  infer 
from  sue h  data  thai    thSM   ffOtdnmeds  fWtJ  mired  at   period*   more 

modern  than  the  fossil  elephant*  found  imbedded  in  similar  clayey 
deposit*  in  Europe  f." 

1'iom  the  great  numbers  of  the  Inrgcit  j-jn-t  ies  of  Dinonds  that 
must  formerly  have  .  \i  t.-d,  mid  the  remarkable  form  and  strength  of 
their  thighs,  legs,  und  feet,  constituting  powerful  locomotive  limbs, 
well-adapted  tor  traversing  extensive  plains,  it  ;eems  probable  that 
these  Mupendous  terrestrial  birds  were  not  anciently  confined  within 
the  narrow  limits  of  modern  New  Zealand,  but  ranged  over  a  Ta*t 
continent,  that  i*  now  submerged,  and  of  which  the  Ides  of  the  Pa- 
cific are  the  culminating  points. 

That  the  last  of  the  rpceies  was  exterminated  by  human  apnu  , . 
like  the  Dodo  ami  Solitaire  of  the  Mauritius,  and  the  gigantic  Klk  of 
Ireland,  there  can  be  but  little  doubt  t  but  ere  Man  begun  the  work 
of  destruction,  it  is  not  unphilnwiphirnl  to  ie-.siimc  that  physical  re- 
volutions, inducing  great  changes  m  the  relative  distribution  of  the 
laud  and  water  in  the  South  Pacific  Ocean,  may  have  so  circumscribed 

*  Journal  of  a  Natumli-t    MIL  I84t\  S.  155. 

t  Sir  C.  I.jcll'i  Travcli  in  the  United  State*,  tol.  ii.  p.  265. 
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the  geographical  limita  of  the  Dinornix  and  Palnptcryx,  as  to  produce 
ivitiflitiuiifl  thai  uiulcd  to  dinunish  their  numbers,  prepanu-rv  to  their 
hnal  annihilation. 

Of  the  law  which  determines  the  extinction  of  races  of  lncU-      i 
gnnircd  beings,  find  w1wm>  effect*  through  oonni!>  '..hroato- 

fogf  hu  in  ]>nrt  rcvealet!,  n-carr  jis  iitr.-r]_vii»iio«mt  asof  that  n]iM!li 
gorem*  the  first  Appearance  of  the  mhmteit  living  auinmlriilr  mh  cfa 
flu  must  poivr&]  microscope  enables  us  to  descry  : — both  are  veiled 
in  iimrutable  mystery, — (hi  Malta  only  arc  within  the  scope  of  our 
finite  comprehension. 


I  fast*  thus  endeavoured  to  present  a  genera]  idea  of  (be  focU  and 
inferences  suggested  by  the  collection  of  minerals  and  fossils,  and  the 
notes  and  sketches,  communicated  by  m\  eldest  mm,  in  the  Iiopc 
his  attempt*  to  mWratc  tin*  ('nla-ontology  of  his  adopted  eountry.  will 
be  received  by  the  Geological  Society  as  an  earnest  of  his  anxiona 
desire  to  advance,  in  however  humble  a  degree,  our  knowledge  of  the 
ancient  physical  history  of  the  earth  and  its  inhabitant*. 


EXPLANATION  OF  THE   1'l.ATKS. 

PLATE  XXVIII. 
Tooth  of  Im'hho.  nat.  • 


Klgt.2,3.    Ttrttrattila  GtuUlen,  n.  *p.,  nst  .  nu- 

Rg.4.    CVrWpttro  O/nftra,  n.  8p.,  Inagn 

Pig.  S.   Cmojitrra  Otoltrra,  magn .2  diun. ... 

Pig;.  6.  Ctrtoptfra  Ototara.  tnuuvene  tection  of  the  item,  nst.  sue 
Fig.  7.  Ccrropora  Utofara,  tnnim-rvr  MCttOO  tit  lb  »inn.  mign.  .. 
Fig.  6.  Portion  »( Etcharo,  ineniMing  the  upper  part  of  fig.  *.majrn. 

Figs.  9-11.  Ceraporw.  nat- ascc 

Fig*.  12,  13.  A/anon,  DAS,  %bx  

fig.  14.  Mtmon.  mairn 

Fig.  15.  /Wtfiwm,  nac.  frixe 

Fig-.  IB,  17.    TvnntrUe  ra*M.  n*t.  ux#    

Figs.  18,  19.  TVlflhnHat  nat.  it*e  

Fig.  2D.  I'tutulopora  Itolanthca,  n,  ip.,  uat.  »i/r    .. 

Pig  21.  Putfutopora  Ztct/nuiict!.  niagn.  3  diam. 


limcituiir. 


Prom  ll* 
MM   i-tay  cif 

Onata  K:  ... 


PLATE  xxi.v 


[In  tins  piste  the  object*  are  figured  as  wen  by  traiiiiuilLied  light,  uader  magai- 
fyinj  pOWtn  Of  from  200  i'.  800  diameters.] 

Fig.  1.   TfwtuUinn  From  1 1* 

Fig  2.   r.  rfonijata,  u.  ip titulars 

r'tjj;.  3.    7*.  acicuiu/u     liinr.lunf. 

Kigi.  I,  J.  Stouronm  Ztaluudtca,  n.  «p 

Fig.  5.  Stavrrmti*  Zealaruiiivi,  the  central  bar,  ill  laehed  from  tl: I 

lllSgU   . From   ■ 

Fig*.  6,  ?.  SurrrrelU  lufOMI 

Fig.  8.  Pmnularw     marl  of  New 

Pig  ,-h.i  ....  tyWMltl 

rl  if     1'*      I  \fTwitCUl0  

Fig.  II.   Putycuttimi    

Fig.  12.  Spicule  of  GcrtoAit on  rlie  Ototsra  lim*st*»e. 
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Xottr  vn  FossiLirfcKOus  Deposits  >'«  the  Middlr  Island  r/Nnw 
ZKAi.ivn.      By  Prtt  &  rOHHES,  F.R.S. 

Mr.  Hugh  Cuming,  the  eminent  conchologiat,  has  lately  received 
from  Mr.  P.  Milium*  a  small  collection  of  fossils  from  two  localities  In 
the  Middle  Island  of  New  Zealand.  Though  in  a  very  bad  state  of 
preservation,  they  are  sufficiently  perfect  to  enable  us  to  determine 
I  hi-  genera,  and  to  pronounce  wIh-iIht  i»r  not  thry  are  id>-iiticn1  vifh 
or  different  from  known  New  Zealand  fossils,  or  animals  now  existing 
in  tin-  neighbouring  aeaa. 

Tin  om  l.diin  v  a  nt  Hank*'  river.     The  fossil*  are  imbedded  iu  a 
grccniOi  prey  »anil:-t»-nc.     Tho  rmiMut  uf  -lull-  oi   liu-  genera  St.tr 
curtitA,  one  Kpccic*;    Tctlina,  one  9pccies ;    Lucuta.   three   species ; 
Cardita,  oue  species ;  Artemis,  one  species ;  Pectimculu*.  one  spe- 
cies;   Crrnettu*  om*  large  species;  Motfioiu,  runted  wit  It  Mtmtrani- 

pvrti;     Tum/r?/t/t  one    *  pre  if*    MTv    ul 1  nil  ;     Cuti/jiftttra,  one    spe- 
cies;  and  Trochui,  one  speen-s. 

The  other  locality  is  at  the  cliffs  of  Blind  Bay.  The  fossils  arc 
imbedded  in  a  greenish  conglomerate  of  small  pebbles.  They  con- 
sist of  a  Lucinat  a  large  species  of  Area,  a  Cardita  distinct  tVmn  that 
at  Banks'  river ;  one  specie*  of  each  of  the  following  genera.  Turbo, 
/Wim?  Jcmeea,  Bulla,  Tomatellal  and  a  HaliotuAUke  shell;  also 
two  fragmentary  corals,  apparently  belonging  to  the  genera  Tvrbinalia 
and  Ventfrojint/ftia. 

None  of  the  fossils  in  either  locality  can  be  identified  with  miy  *•■ 
cent  aperies  Their  general  aspect  recall*  very  atrnnglv  that  of  eocene 
shells  from  the  Rngnor  beds.  The  specimens  have  been  presented 
by  Mr.  Cuming  to  the  Museum  of  Practical  Geology. 
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Acadkmii  Boyab  da  Bourns  de  Paris  Oompta  Rendu*  dc  |\ 
Tome  cdx<  no*.  15-27.  Deox.  fMrhtmd  tomexxx.  nos.  l-i>. 

Agricultural  Society  of  England  (Royal),  Journal.     Vol  v.  pnrt  2. 

no.  .1 

American  Academy  of  Aru  and  Science*,  Memoir*.     Nf»  Scries, 
vol.  iv.  part  I. 

Journal  of  BdttW.      Bmb4  BOM  ■.  I  6L  id  DO-  Mi 

Athena-urn  Journal. 

Berwick^iirc  NaturalUtV  Club,  Annul  AddVftfVj  1-     ' 

Calcutta  Journal  of  Natural    I!  Vol.  i.     From  Sir  R.  I.  Mttr- 

chiton,  V.PJ.  5 
Cambridge  Philosophical  Society.  Transaction*.     Vol.  viii.  part*  1-5, 
Dublin  Gaohgloft]  Sdi-irf;.  Journal.     ^"ol   ii    part 2 1  and  I.Ut  184?). 
France   BodAI  Grolojriqiic  dc,   M&BOttM.      Dcnx.  Srrie,  tome  iii. 

DUtk  I—  Bulletin.    Deux.  Serie,  tome  ti.  i.  34-13  ;  tome  ni. 

f.  US. 
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March  13,  1R5<). 

Henry  Hussey  Ymimi,  Ew|.,  mid  Henry  Smith,   Esq.,  C.E.,  were 
rlecU'd  FVllow*. 

The  following  communications  were  rend: — 

.  On  (he  Metamorphic  «?/*</  Metalliferous  Rocks  o/Eastern 
Nota  Scotia.    By  J.  W.  Dairaoif,  K*q. 

[Communicated  by  the  President.] 

In  those  tmrls  of  Xovu  Scotia  lying  eastward  of  the  Shubeimcu.he 
liner,  anil  northward  of  Mines  Bnxin  and  Channel,  shout,  half  of 
the  surface  is  occupied  by  carboniferous  beds,  whose  arrangement. 
bflj  Ihmmi  uotieed  in  various  papers  communicated  to  tliin  Sociclv*. 
Tin;  n-maiuder,  with  the  exception  of  a  few  small  patches  \>i'  w\\  red 
sandstone  and  unaltered  Sihirinn  strata,  consists  of  mctamorphic 
rocks,  for  the  most  part  older  than  the  carboniferous  system.  Tni  W 
irirtamorphic  rocks  may,  by  evidence  derived  from  mineral  dMNOtCH^ 
geographical  distribution,  and  associated  foisilifcrous  beds,  be  divided 


rnirrt-d.    r.n.l.    So.  .    Mil.  iii.  |t.  711    I  U  I  ■  I  CM  "<■ |  .    wjI.  i\.  p.  12*  (ihc  Vn*U 

d*nt"»  AfMm»: ;  p.  1M  (Sir  C  Lvcll):  p.  186  wuh  map  (Dr.  Goner).  (juart. 
Journ.  Gcol.  Soc  vob  i.  p.  26  with  rasp  (Mr.  Dswvon] ;  p.  322  with  map  (Mr. 
DaWMD)  i  p.  393  (8fa  C.  I\vfll)i  fQaVlL  |>.  133,  organic  remain*  (Mr.  Paw  mi 
jik!  Mr.  C.  Hiinbury);  vol.  iv.  p.  50  with  map  (Mr.  Dawnon);  vol.  v.  p,  L'!' 
(Dr.  Ueancr). 
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into  two  great  groups,  w  bfch,  -.,  fur  a*  I  sin  aware,  liavc  not  hitherto 
been  minimal  liutin-niOicd  by  writer*  nn  the  gec-lopy  of  "Nor* 
Scotia.  In  tin-  present  paper  I  propose  to  notice  the  composition, 
•rrangctnent,  am:  vc  characters  of  these  group* ;    and   to 

describe,  somewhat  in  dl .-mil,  the  melallifcrou>  linve  Ix-cn 

discovered  in  odo  of  them. 

I.  One  of  these  mctamorphic  groups  is,  in  the  part  of  the  province 
now  ante  OODlidtfltfkO]  limited  t<i  the  Atlantic  eoait  and  its  vicinitv. 
The  prevailing  stratified  rocks  in  thin  group  arc,  compact  and  flaggy 
■m  qasrtatc  (often  weathering  white),  mica  slate,  and  clay  all 
the  latter  usually  of  dark  colour*,  and  occasionally  passing  into  flinty 
slate  and  qnartsitc.  These  rock*  usually  occur  iu  bed*  of  great 
thickness.  The  hypogene  rocks  associated  with  them  ore  white  and 
frill  H  lb  HI  Mil  granite,  which  has  penetrated  the  uictaiuorphic  10 
in  In  Ih   mill    rnaw*e«,      Tl-i-  utttfl  granite,   which    i» 

the  most  abundant,  has  white  potasjl  felspar,  trnn*lucent  idiuhtly 
purplish  quarts,  and  grey  and  black  cnica.  I  HD  not  aware  that  nny 
woncabk  metallic  dcpoaitl  hate  been  found  m  this  group,  or  that  auv 
fo»*il  maaJni  C«  OOBtafDsd  in  it.  As  the  asocial  ion  with  granite.  IS 
a  somewhat  characteristic  feature,  this  jrroup  may,  for  the  purpose* 
of  this  pajuT,  be  named  the  granitic  group  of  metamorphic  rocks. 
It  must  mil  hOWeTO  bfl  confounded  with  the  granitic  group  <<i  I»r. 
Gcsucr'«  arrangement*,  which  n.ii-!»i-  ■  \.ln-i»<U  of  livpogcnc  rwk«, 
and  include*  syenite,  porphyry,  ami  trnp,  helming  in  my  opinion  to 
a  tliilV Ti-nt  tfttoOL 

The  granitic  group  fornix  a  continuous,  or  nearly  cuntinuiui*  belt 
along  the   Uhnitir  enn.Mf  nf  tin  .  narrow  at  ita  north-eastern 

extremity,  and  apparently  attaining  itc  grenteM  development  in  the 
western  counties.     In  the  part  of  the  province  now  under  considera- 
tion, iU  southern  or  coast  side  has  a  general  direction  of  S.  lis    \V 
its  inland  side,   though  presenting  some  broad  undulations,  has  a 

fcneral  direction  of  about  S.  SO'  \V.  It*  uiiUUU  breadth  at  ("ape 
'nn-emi,  its  north -eastern  extremity,  where  it  ||  bounded  OO  one 
bv  the  ocean,  and  on  the  other  by  (Mmlabuctn  Hay,  is  only  about 
eight  miles.  In  its  extension  VMtwiinl,  it  i:nnliwdl\  bcretsej 
width,  until  at  the  head  of  tin-  vast  brunch  of  the  St.  MaTJ*l  ltiw  , 
eight)  mile,  difctuut  friMn  I  Sap!  |  StttMMI .  it  in  about  thirty  mil«  in 
hrenilth.       Westward  of  this  point,  it  docs  not  ii  urv.uhh 

within  the  district  to  which  tins  paper  refers. 

In  the  peninsula  of  Cape  CaiiMiiu,  mica  slate  is  wry  abundant  nnd 
presents  iiimiv  beautiful  varieiu-  I    J     m    odatsd   with   qunrtntr, 

clay  slate,  snd  granite.  At  the  St.  Mary**  River,  the  northern  side 
of  the  belt  consists  of  a  great  thickness  of  grey  quartxite,  often  doggy 

and  micaceous,  and  occasionally  intersect  il  by   veins  of  white  quarts. 
In   the  centre  of  tin    belt  fcrcal  masses  of  granite  appear  at  a  U 
distance  from  thr  rivei  .md  nearer  the  eoa^t,  mien  slate  and 


•  lmhiAtriil  Hesourcei  of  Von  Seous,  p.  - 

+  I  aui  iodouted  lo  Mr.  wiiKnuan,  of  the  Kailrosd  Survey,  for  in  iscemtuur 
<U*  ipeciniciu  from  thii  peoiosnlSi 
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guntrfta    prevail.       Westward    nf    the    main 

stream  of  the  Si.  Mary's  River,  clay  slate  and 

•  |i  u  btkfl  with  roasw*  of  granite  are  the  pre- 

ig  rocks, 

T!li         u:  hur     Ol     Oil       ED<  tni   .  bA      W 

rugged  and  antral,  but  uot  very  elevated. 
The  inland  ride  i*  however  wmevrhnt  higher 
than  the  parts  nearer  the  coast,  attaining  >» 

BODi  place*  an  eloation  of  about  (100  ft 
it  ulmimiU  in  small  lake* and  streams  and  iU 

coasl  Eni  is  much  irfitttaiL 

From  iln  apper  part  of  the  nch  of 

tin:  St.  Mary's  Bivo  to  the  bead  of  CbedW 

bootO  Bny,  the  prmniir  tmntidril   "'I 

the  north  by  a  rail  ied  bj  samUtoaca, 

conglomerate,  and  shale,  Eottpoaad  of  the  de- 
bris of  the  hvpogene  and  niotnin oq>hie  r»wk*  ; 
and  containing  a  few  Catamite*  and  Otlu  < 
fosMl  j>l.iiit.iif  -In  rarlicinirVromnrstein.  This 
belt  of  carboniferous  strata,  which  I  exj>lured 
and  awfcttd  on  the  map  of  the  province  for 

(he  first  time  in  1845)  separates  iu  its  whole 
length  the  granitic  group   frmu    thai    DOXf   to 

ba  uaariheou    (See  Becom.  6s.  2J 

II.  In  the  second,  as  in  the  first  metamor- 
phic  grou|j,  the  ptmllng  rocks  an?  slate  and 

•  |iim  (  '.itr   .     tlii-.i-   n  r  •,    li.i^rv.T,    i  if   Hill   '1 

varied  abai  aetata.  The  former  varies  from 
greywackc  to  imperfect  micaceous  and  talcoae 
schists  through  many  intermediate  varieties 

utVlm  datOj  and  present*  CRTfi  ohic,  black 
and  reddish  colours.      The  bitter  ii  of  every 

variety  of  texture,  *ud  rnHgcs  in  colour  from 
white  to  dark  grey.  These  meks  an-  also 
more  thinly  beaded,  and  present  more  fre- 
quent alternation*  than  tbo*e  of  the  gran 
group;  at  some  jwiuts  they  are  observed  to 
j hiss  into  lew  altered  rocks,  containing  organic 
remains ;  and  in  several  localities  they  are 
traversed  by  metalliferous  rein*.  The  igneous 
rocks  which  have  penetrated  the  strata  of  thi« 
group  an'  icry  abundant,  and  exceedingly 
varied  in  their  composition  and  characters. 
Tlieir  prevailing  composition  is  felspatho- 
bornUaodioj  i  anaraotar  bi  widen  they  are  In 
iguished  from  those  of 
the  granitic  group.  Syenite.  grecDatoDfl  of 
many  varietur,  compact   felspar,   cUjatoDtj 

and  j.nrphvrks  with  bases  of  the  twx!  latter 
substances,   tire  the   most  common  of  these 
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hvpogcne  rucks  For  our  present  purpose  this  group  may  be  named 
(In*  nyenitic  group  of  mctamnrphie  rock*. 

Tin-  most  eastern  point  at  which  this  group  Appears  is  Cape  Por- 
cupine in  the  Strait  of  Can  scan,  which  presents  a  nucleus  of  red 
vi'iiite,    At-ninsl     which    rest    hnrd    dark-coloured    slates,    apparently 

'V  nulled  to.  Mid  puring  into,  the  syenitic  maw.  CtM  IWcu- 
I  fat  a  npuitcd  from  the  eastern  extremity  of  the  granitic  belt  about 
twenty-lour  miJes  ilistnut,  by  a  tract  of  carboniferous  rocks  and  the 

water*  of  Clu.htlinetn  Day. 

From  Cape  1  Wen  pine,  the  southern  margin  of  the  *yeuitic  group 
extends  along  the  northern  side  of  the  carboniferous  valley  alrcadv 
referred  to,  for  about  sixty  miles,  with  |  course  of  S.  70  W.  ft 
thru  meet*,  and  apparently  mutes  with,  die  northern  margin  of  t In* 
granitic  group.  At  Capo  I'oreupiuc.  the  hypogene  an<l  metamorphic 
rocks  occupy  "iiU  three  miles  of  the  coast  section,  mid  attain  an  eleva- 
tion of  500  fret.  Westward  of  that  point,  tlirv  extend  in  a  narrow, 
and  perhaps  in  some  place*  interrupted   hand  on  each  side. 

bv  carboniferous  rocks  for  about  forty  miles,  when  they  unite  with 
a  broader  hut  ran  irregular  prnmontnrv  of  rimflfV  RMuftj  extending 
toward  Cape  St.  lieoree.  The  triangular  space  intervening  between 
these  two  metamorphic  bauds  is  occupied  !>y  carboniferous  rocks. 

The  nictamorphic  prou ton  extending  to  Cape  St.  George,  and 

including  tin*  Auti^iiMi-.h  ami  Merigomish  lulls,  nttains  ft  greater  ele- 

vntioii  than  the  band  connected  with  Cape  Porcupine  At  its  ex- 
tremity, however,  it  becomes  divided  into  a  number  of  detached  hills 
and  ridges,  separated  by  lower  carboniferous  beds,  to  which  in  some 
C4Ues  tin:  rmtumorphic  action  has  extended  itself.  The  Antigonish 
and  Mrrigomish  hilU  contain  large  mnwr*  of  syenite,  porphyry,  com- 
pact felspar,  and  greenstone,  associated  with  slates  and  uuarUitc.  On 
their  western  side  near  Arfen&ft  there  is  a  patch  of  slink*,  slate,  and 
ihiu-hcddcd  limestone,  with  Silurian  fossils. 

The  northern  boundary  of  the  broad  hand  of  metamorphic  and 
hypogeue  rocks,  formed  by  the  union  of  tla-  mo  promontories  already 
noticed,  extends  in  a  westerly  direction  along  the  south  jide  of  the 
IVtou  carhouiieroiis  district,  until  it  reaches  the  cast  side  of  the  East 
River  of  Pictou,  when  it  suddenly  heuds  to  the  south,  allowing  the 
carboniferous  strata  to  extend  for  up  the  valley  of  that  mer  Here, 
as  at  Arisaig,  its  margin  includes  a  patch  of  fossilifrrnux  slates  and 
shales,  among  which  ■  a  thick  bed  of  iron  ore  including  fossil  shells. 
A  few  of  the  foMiU  of  these  beds  are  stated  by  Sir  C  Lvell  to  ajrrcc 
specifically  with  those  of  the  Hamilton  group  of  the  tfuited  States 
geologists.  Prof.  Hall  of  Albany,  to  whom  I  have  sent  a  small  col- 
lection of  these  fossils,  cinch1  v  ran  Arisaig,  where  most  of  the  species 
m  the  same  with  those  of  the  East  Ilivcr,  is  of  opinion  tlnit  they  be- 
long to  the  age  of  the  Hirmiltou  and  Chemung  groups, 

I  inuicdiatcTyon  the  cast  of  the  East  Ilivcr,  the  meUmorphie  band  i* 
about  fifteen  miles  in  breadth,  and  includes  masses  and  dykes  of  syenite 
ni.d  greenstone,  and  beds  of  cpinrtzitc  ami  slate,  the  latter  of  very 
various  colour  and  tcxtui •«•.  l'.« yond  the  East -liner,  the  ineuimorplm 
band  again  widens  i  and  between  the  upper  part  of  the  Middle  River 
of  Pictou  and  that  of  the  west  branch  of  the  St.  Mary's  Hiver  (the 
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[mint  to  vhkft  «>  have  already  traced  iu  southern  boundarv),  it  forma 
a  broad  and  irrcfular  tract  of  tnctamorphic  country.  Metfward  of 
this  tract  it  is  again  subdivided ;  one  branch  extending  near  the 
margin  of  ih< -grnnitk  group,  011  ihc  nouth  sidr  of  the  Steviackc  liner, 
m  far  aj  the  Shul>«nacadii>  K"»t  i  ajurther 
eilcnding  for  a  short  distance  between  the 
8tewiatke  and  Salmon  rivers  ;  and  a  third, 
or  rather  a  group  of  detached  max«t*,  ex- 
tending through  Mount  Thoio  to  tlie  cavtvru 
p.  extremity  of  tic  t'nl>ei|iiid  range  of  hills. 
1 1  In  the  lullv  com  n-etcd  with  Mount 

41  Thom,  Bad  hi  the  wcinity  of  the  upper 
puts  of  the  8iduiou,  West,  and  Middle 
■*-  risws,  coMMJaiahls  hiyswlfha  of  Wasi  enrho- 
jj"J  nifemus  strata*  have  been  |nirtiaily  uietav 
3  J  niorpho*ed,  aud  invaded  trjgraaBtoottsnd 

11   other  iv  V  rani  of  gTanite,  con- 

'    taining  cUrk  m  feU|iar.iiimiidam*c  of  Ulack 
&   mica  and  ven little  ijuartx,  occur*  on  the 
^g  cast  aUc  of  Mount  Thorn 
t^      Tiu-  Cobequkl  hiiu.  extending  aonl'  in 

ait  east  and  weal  diltJCtSou  fat    d"mi  ninety 
I  V  milec  in  that  part  of  Nova  Scotis  Ivms?  north 

S-2  *  ,  of  the  wutheru  arm  of  the  Bay  of  Fundy. 

uiiut  be  referred  to  tbenetainotplic  poon 

now  iniLi  I'Misnlviiuioii.     Both  its  strau- 

^    fied  And  hypogenc  rock*  arc  similar  to  those 
■*  =    of  tin-  part.-*  nt'  the  syenitic  group  already 
1 1  described.     Fossils  arc  absent  or  vcrv  rare 
•§J  in  those   DSJUOfl  it  which  1  have  explored. 
G*t    I    have    found  otil>    a    few    fab-scalca,    and 
Jj    frnginent*  of  n  Protfvrtu*  or  Qrthi*  in  ral- 
,;  ;   mi i  "ii-  i.iriti.  .i--..fifu.'i  u.th  blaoli   -I  v 
i  and  brown  uuartzite,  near  its  eastern  extre- 
mity.     \s  the  lio'indnrics  and  general  cha- 
racters of  the  Cobequid  range  hare  long 
rinflt   boon  described   by  Dr.   Gcsner  and 
Other*!  and  as  I   I  urn*  in  a  former  paper + 
noticed  ill.-  stmriiirc  of  its  eastern  part,  1 
shall  at  present  confine  myself  to  a  d  t  scrip - 
lion  of  tin  '  n  of  its'  central  pal 

■(forded  by  the  Oral   Village-,  Folly,  and 
M  Mince  rivers  and  the  roads  in  tlicir  vfaaV 

uit\ \      (See  Section,  liir.  3.) 
On  the  northerii  Bide   of  the   I  ill-,  mar  the  post  mad  from  Truro 
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•  In  the  map  attached  to  my  paper  on  the  Newer  Coal  Formation  (Quart.  Jouna. 

Oaol  Snr.  \m:,,  v..i   |  p,  MS),  asms  ipseta  m  iba  sovsn  of  ivu.n  ami  Cat- 

chetter  countim,  QQOUuaw  bj  b^  potent  and  old  metamorftfaic  rocV»,  are  coloured 
m  carboniferous.     Tot  loci)  unexplored,  «rrr  left  wicoluured  bjr 

me  ;  but  the  colour iht  extended  tlirr  CarboaitetMU  tial  OVSJ  Hum. 
t  Quart.  Journ.  Ceol,  Soc.  vol.  i,  p.  27. 
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to  Amhcrnt,  mil  also  on  Wallace  Kiver.  the  loweot  rocks  of  the  car- 
boniferous system,  consisting  of  reddish  brown  conglomerates,  aro 
MTii  at  the  base  of  On  hills.  Tin;*  dip  i;  r.»  tin?  northward  at  a  \u::1a 
angle.  Oft  VOUsdbu  du  hills,  masses  of  red,  flesh-colon  red,  ami 
prey  syenite  are  seen,  and  rise  rapidly  to  the  height  of  several  hundred 
iVet  ;  the  northern  side  of  the  range  being  sleeper  and  more  lofty 
than  the  southern.  The  syrnitc  of  this  part  of  the  hillft  has  often 
been  described  as  a  granite  ;  but  wherever  1  have  observed  it,  it  is  a 
true  syenite,  containing  reddish  or  white  felspar,  black  hornblende, 
and  nearly  colourless  quarts.  Some  of  tin-  M  PirlfltiM  are  large- 
grained  ami  very  beautiful.  The  grry  varieties  are  often  nnc-grnincd, 
and  appear  to  pa**  into  greenstone.     On  the  summits  of  some  of  the 

highest  Octal  in  tin*  part  of  the  range  are  numerous  nodular  block* 
of  brownish  sandstone,  drifted  from  the  lower  carboniferous  district 
lying  to  the  northward. 

Penetrating  further  into  the  range,  we  find   thick  dyke*  of  green- 
stone, associated  with  slate  and  quartzitc.      The  greenstone  is  of 

various  degree*  of  coarseness,  and  at  some   points  is   penetrated  by  a 

network  of  Avenitic  or  felvpathic  fans,     The  general  course  of  the 

greenstone  dykes  coincides  with  tlmt  of  the  range  of  hills.  Toward 
the  southern  side  of  the  hills,  grey  ijuort/.ite,  ami  grey,  oIim\  mid 
black  slate  prevail,  almost  to  the  exclusion  of  igneous  recks.  The 
strike  ut'  llii-Kc  l»ed»  i-  nearly  S  W  nod  N.K.,  with  high  dip!  to  UN 
southward.      On  the  south  tliey  are  hounded  and  overlaid  uncoil- 

formably  by  carboniferous  eoogl mtt  mid  sandstone. 

The  southern  slope  of  the.   Coin-quid  hills  is  traversed  by  many 

deep  trunsverse  rnviiiev,   apparently  due  in  ^reat    part    lo    ileimdation. 

From  the  ridges  dividing  these  ravines,  as  well  as  from  the  openings) 
of  some  of  them,  extend  long  and  sometimes  very  regular  slopes  of 
debris,  mode  up  of  the  fragments  of  the  rocks  of  the  InlN  ;  including 
tin-  n  d  •"'.•nilr  i*|"  their  northern  hide,  which  wn»  prolmliht  denuded 
in  part  by  the  same  currents  which  deposited  upon  it  the  Mocks  of 
sandstone  mentioned  above. 

The  syenitic  group  of  inetmnoiJsllM  rock*  include*  the  mn>t  elcuih-d 
Und  of  eastern  Nova  BdOtia.      The  Oobequfd  range,  attaining  at 

several  points  a  height  of  101)0  fi*el,  is  probably  the  most  clesatcd 
chain  Off  lulls  in  the  province;  and  forms,  in  its  whole  length,  the 
watershed  dividing  the  streams  flowing  into  Norfhunl.crhn  d  Miju'i 
and  Chiegnecto  May  from  thow  llowmg  into  L.'obeipud  Ma*  and  .Mines 

Mnsio  and  Channel.  In  liki*  minuicr,  the  complicated  group  of  hills 
extending  westward  i'mm  Cape  Porcupine  und  Tape  St.  George, 
though  less  elevated  than  the  Cobsqiod  lulls  OGHtsVU  the  sources;  of 
all  the  principal  RfCB of  tltt counties  through  which  St e\tend.i.  The 
largest  of  these  is  the  St.  Mary's  Kiver.  \<  m   branch  origi- 

nating in  the  same  elevated  ground  that  gives  rise  to  the  Musrjuoao- 
hoit,   the  Sl-'v.inike,   and  the    Middle    Kiur  of    lV't'-'ll,   tin  ihoill 

thirty  miles  nearly  due  east  along  (he  valley  winch  here  separates  the 

S Untie  ami  lYnutlC  grOOM      It*  enM   branch  [lowing  from  the  hills 
the  rear  of  Merigonimn,  and  passing  near  the  Inked  from  which 
the  principal  branch   of  the   East  River  of  Pictou  flown,  recehrs 
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starr  stream?*  fan  the  metautorphie  promontory  stretching  to- 
wards Oapa  Poccopin^  Mi  with  the  west  branch  at  the 
n (i rili em  margin  of  the  granitic  metamorphic  band.  The  mltcd 
stream  then  now  through  a  narrow  valley  in  the  granitic  grovp  to 

ithtitie. 

II;.  groajH  of  tdh  of  the  jsvenitir  metamorphic.  system  forming  ao 
important  feature*  b  tbfl  plnsical  geography  of  the  eastern  part  of 
litis  |in>>  iiu-r,  viii.  tested  with  an  approach  to 

accuracy  in  a  small  geographical  nni|«  OOSBpBtd  hv  the  writer,  and 
published  in  1847.     (Sec  Map,  tig.  I .  | 

Some  of  the  facta  already  stated  bear  on  the  question  of  the  rela- 
tive ages  of  these  mctanmrphir  groups.  That  the  roetainorphiaui  uf 
the  granitic  group  it  of  greater  antiquity  than  the  carbonifi'MMia 
period*  is  proved  bv  the  tact  that  the  debris  of  its  igneous  and  altered 
101  k  U  !■  1  i  1  in  tne  lower  carboniferous  conglomerates  ;  a*,  for  ex- 
ample, in  the  valley  of  the  west  branch  of  tne  St.  Mary*  Kiver,  I 
have  not  found  any*  evidence  iu  that  group  of  igneous  action  of  a  later 
date. 

lit  like  manner,  at  Cape  Porcupine,  Antigonish,  Malignant  Core, 
the  Etttt  Rirer  of  Pictou,  and  along  the  whole  base  of  the  ("obequid 
hills,  the  lower  carboniferous  grits  and  conglomerates  are  tilled  with 
the   tl.liriK  of  (he    mrl  i  itie  groupi    OD    irkocll    BD    Viflflf 

places  they  arc  1MB  U)  ml  laWOafattbty«  The  oouuectiou  of  thw 
-roup  nitfa  strata  containing  Upper  Silurian  fossils,  renders  it  probable 
QUI  11  mat  part  ft"  its  bCCU  bttOBg  to  the  Silurian aratetn.  There  ia 
alao  avid'  DCS  thai  is  leoua  and  metamorphic  action  were  continued  in 
this  group  during  the  carboniferous  period.  IiuUnee*  of  Una  have 
heen  mentioned  ahou-.  and  h  \.t\  in.  -  vample, occurring  near 

Arisaig,  has  been  DOttm  in  I  former  paper*.  This  late  continuance 
Of  renewal  of  igneous  action  is  evidently  connected  wiili  die  very 
trragolai  cDatabulfan  of  thou  parts  of  tin-  syanilic  group  in  which  it 
ha*  occurred. 
Aasumiug  then  thai  tha  pimp  which  I  ban  named  tin-  tymitic, 
•uts  of  altered  Silurian  and  carbomferous  strata,  perhaps  with  some 
of  Devonian  ago,  though  these  have  not  yet  been  recognized,  we  may 
conclude  that  tin    hcdi  Of  the  granitic  gmup  In-long  either  to 

the  older  members  of  the  Sdurinn  system*  or  to  a  still  earlier  neriod. 
In  the  part  ol   Nova  Scotia  to  which  this  paper  is  re-tnet.d,  1  hare 

nut  l.een   alii*'  to  ohsnic  the  m  I  mil   ftUpcipuMtioii   of  the  ImmIa  of  theae 

group*  on  eaeli  other  ;  hut  iu  the  western  pirt  of  the  province,  where 
the  syenitic  ami  granitic  groups  are  frequently  found  in  contact  with 
each  other,  it  is  possible  that  such  evidence  may  be  ohtained. 

Mineral  Deposit*  of  the  Syenitic  Met  amorphic  Group. 

In  a  uumher  of  localitir-i  in  llii       BTB  D  W  -  •'■■posits  of  ores 

of  iron  and  OOppfll  have  been  discovered.     Some  of  these  arc  of  cco- 

ieal  value  ;  and  an*  also  interesting  in  the  associations  of  minerals 

I  liich  Uiey  present,  and  in  the  inferences  which  may  la*  d-lun-a  from 

♦  Quart  Journ.  Ocol.  Soc-  vol.  i-  p.  330. 
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them  in  relation  to  the  mode  of  their  fornmtion  and  the  change*  of 
thfl  riM(t:;iniiir  RMlCS. 

The  first  of  these  deport*1  to  nfcuh  I  shall  refer  is  a  nfa  of  iron 
ore  Ami  frmirtrmnn  linrrirtfrnT,  wtrmWrrg  1  outh  slope  of  the 

Cobcquid  hills  ;  ami  which  has  been  most  cart- fully  explored  in  the 
vicinity  of  the  Folly  and  Great  Village  rivers.     This  deposit  appears 

to  Iiavi'  Ihvu  noticed  as  early  aa  the  time  when  the  hind  on  which 
it  occurs  was  granted  by  the  Crown  ;  and  it  received  some  attention 
Prom  Mr.  Duncan  and  other  gentlemen  in  Truro,  nearly  twenty  years 
ago.  No  steps  were  however  taken  toward  its  *rientitie  etplomtion 
until  1S45.  In  the  summer  of  that  year  I  received  a  specimen  »('  the 
ore  for  examination,  and  in  October  of  the  same  ynr  1  \  i-iinl  mul 

reported  on  the  drjamit.  In  the  same  nutuiuu  it  was  examined  by 
I'r  BUMfc  In  I&16"  I  again  v noted  it,  and  reported  <>n  it  to  C.  D. 
Archibald,  E»q.,  of  LoodOBj  and  other  gentlemen  associated  with 
him  ;  and  in  the  summer  of  18-19  I  had  the  pleasure  of  again  going 
over  the  ground  and  examining  the  vein  at  MOte  new  points  in  com- 
pany with  J.  L.  Ilayce,  Etq.,  of  FlOftnoUflla  U.  S.  Since  1815,  the 
extent  and  economical  capabilities  of  tin-  AtpO&i  liave  been  iliseuwod 
by  several  writers.  both  in  tlii-.  prouuee  and  in  Great  Britain.  In 
the  following  remarks  I  shall  confine  myself  a*  far  as  possible*  to  its 
geological  relation;',  mid  facts  bearing  ou  its  origin*. 

I  fchall  begin  hv  describing  ihe  vein  iv-  if  occurs  on  thcwent  branch 
of  the  Great  Vilfiu^e  River,  nt  the  rite  chosen  hv  C  I).  Archibald, 
Esq.,  for  the  furnace  and  building*  of  the  N  Acadia  Mine."  In  the 
Waiteni  hank  of  thin  streum.  Bt  the  junction  i>1'  the  carboniferous  and 
inttnbifl  soriea,  a  thick  NrJli  of  grey  nod  brown  saitdMoncH  and 
shales,  dipping  to  the  south  at  angles  of  l»5 '  and  70  .  meet  black  and 
olive  slates,  having  a  nearh  rioeitioii,  and  with  a  strike  N. 

:;.  The  dip  ot  these  /hues,  where  apparent,  w  to  the  southward, 
iiml  tli*.-  iiiiike  of  the  slaty  cleat age  and  of  the  bnldiiig  appear  to  CO- 
innde.      Near  the  FalU  of  the  river,  a  short  distance  northward  of  (lie 

junction  just  noticed,  the  slates  give  place  to  grey  quarlzitc,  whieh, 
with  some  beds  of  olive  slate.  iM-eupies  the  river- section  to,  and  for 
some  distance  beyond,  the  iron  vein. 

The  vein  is  well  Keen  in  the  bed  of  the  stream,  and  also  in  excava- 
tions in  the  western  bank,  winch  rises  abruptly  to  the  height  of  327 
feet  above  the  river  bed.  In  the  bottom  of  the  stream  it  presents 
the  appearance  of  a  complicated  network  of  fissures,  penetrating  the 
qunrtzite  and  slate,  and  tilled  with  a  crystalline  compound  of  the  car- 
bonates of  lime,  iron,  and  magnesia,  winch,  for  reasons  to  he  stated 
in  the  sequel,  I  refer  to  the  spceic*  <tnkrritr.  With  this  mineral 
there  is  a  smaller  quantity  of  red  ochrey  iron  ore,  and  of  micaceous 
specular  iron  ore. 

In  ascending  (he  u-ctnem  bank  of  the  stream,  the  vein  appears  to 
increase  in  width  and  in  the  quantity  of  the  ores  of  iron.  In  one 
place,  where  a  trench  was  cut  across  it,  its  breadth  was  ISO  fctt 

•  Tin?  locautttt  refmiil  i«>  in  the  following  paragraph*  will  bo  found  in  the 
map  of  the  New  ttcd  Sandstone  dhtrict  of  Nova  Scotia,  1847,  Quart- JOUTI,  (-  <>|. 

Soc    vol     fa    p.  10,   !>l     ' 
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Though  it*  walls  are  very  irregular,  it  ha*  a  distinct  underlie  to  'ii" 
south,  apparently  coinciding  with  the  dip  of  the  containing  rock*. 
A*  might  have  been  anticipated  from  iu  appearance  in  the  riverli  d, 
it  |uuouU  i  he  aspect  of  a  wide  and  rarj  irregular  *» in*  bd  Mow  Urge 
angular  fragment*  of  ouartxite,  and  of  *n  olivaceous  slate  with  glisten- 
ing surfaces.  These  fragments  are  especially  large  and  abundant  in 
the  central  part  of  the  vein,  where  thin'  fan  o  large  irregular  and  in- 
terrupted rocky  partition. 

The  ankeritc  should  evidently  be  considered  the  veinstone,  as  it 
RurrmuuU  nml  in. in  !■■.  nil  thr  other  content*  nf  the  vein,  and  greatly 
exceeds  than  iu  quantity.  Where  not  exposed,  it  is  white  and 
coarsely  crystalline.  On  exposure  it  becorars  yellowish  ;  and  near 
the  surface,  as  well  n»  on  the  sides  of  fissures  it  is  decomposed, 
leaving  ;i  >*'  yellow  iwliri'j  hydrous  paradfe  of  ilOO        En 

parts  of  the  vein,  the  ankeritc  ■  intimately  mixed  with  crystal*  and 
veirdets  of  yellowish  spathnw  iron.  The  red  ochrcy  iron  ore  occurs 
iu  minor  veins  and  Irregular  masses  dispersed  in  I  he  ■nkeffcfi*  Some 
of  these  veins  are  two  yard*  m  ttttloMII  ;  and  the  sbapclcas  masses 
are  often  of  much  larger  dimensions.  Singular  iron  ore  also  occurs 
in  small  nvnhf  rans,  and  in  iliwHimiiailwl  crystals  and  nests.  At 
one  pari  of  the  hunk  there  appears  to  be  a  considerable  maw  of  mag- 

nrlie  unn   or<\    mivd   nith   |M  nl.it   ore  ;    this  D1UM  was  not,  howi  .  ■  | 
uncovered  till  after  I  had  left  the  ground. 

The  whole  aspect  of  the  vein  as  it  appears  in  the  excavations  in  the 

river  bank  is  extremely  irregular  and  complicated.  This,  arises  not 
only  from  the  broken  chanu-trr  >'•'  f !•■-  walk  the  included  rocky  frag- 

meiits,  and  the  confused  intermixture  of  the  material*  of  the  rsin 

but  also  from  the  occurrence  of  numerous  transverse  fissures,  whirl. 
appear  to  have  slightly  shitW  the  vein,  and  whose  surfaces  usually 
display  the  appearance  named  M  slickenside,"  and  are  often  existed 
with  comminuted  slate  or  iron  ore.  In  some  places  these  axe  so  nu- 
merous as  to  give  an  appearanoi  of  tnurarM  stathtoatioiL  One  of 
than  srai  obaarred  to  x  idled  frith  Beah-ookrured  sulphate  of  h&rytos, 
forming  a  little  subordinate  rein  about  an  inch  in  thickness. 

The  general  course  of  the  vein,  deduced  Iron:  "1>mt-,;u ions  made  by 
Mr.  Hayes  and  myself  at  the  Acadia  Mum  :m.l  t'nrther  to  the  east- 
ward, is  S.  98°  W.  magnetic,  the  variation  Iwinjr.  21°  west.  At  the 
Acadia  Mine  this  course  deviates  nbout  33°from  that  of  the  containing 
rOCks.  In  other  localities,  however,  tin.  -U\  iut  i->n  is  much  smaller ; 
and  in  general  there  i>  an  approach  to  piirulMisw  between  the  course 
of  the  vein  and  that  of  the  rock  formation  uf  the  hill*,  ns  well  as  that 
of  the  junction  of  the  carboniferous  and  mctamorphic  systems.  The 
vriu  for  a  space  of  seven  iiiiKm  along  the  lulls  is  always  found  at 
distant  is  of  from  300  n  aid*  r ■  r  unc-lhird  of  »  mile  northward  of  the 
latt   carbonifemus  beds,  and  alway*   in    the    *arne   hand   of  slate  and 

quarUite. 

Westwarxl  of  the  Acadia  Mine,  the  OOVTM  of  the  vein  over  the  high 
ground  is  marked  by  the  colour  of  the  sol),  as  far  as  CooVl  Hrook, 
about  a  mile  distant.  The  outcrop  of  the  on-  i>  not  exposed  in  this 
brook,  but  large  fragments  of  specular  ore  have  been  found  in  its  feed. 
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and  a  »haft,  funk  on  the  coune  of  the  vein,  has  penetrated  more  than 
forty  feet  through  yellow  ochre  containing  a  few  rounded  masses  and 
irregular  layer*  of  aukeritc.  At  this  paint  the  decomposition  of  the 
ankeritc  find  spathic  iron  boa  extended  to  a  much  greater  depth  than 
usual,  and  is  so  perfect  that  a  specimen  of  the  yellow  ochre  waj  found 
to  contain  only  1  per  cent,  of  the  carbonates  of  lime  and  mugucaia  ; 
the  remainder  being  hydrous  peroxide  of  iron,  alumina,  and  siliceous 
matter. 

Still  further  west,  in  Martin  Uruok,  I  have  observed  indicationa  of 
tli.-  I'liniiiiiuiiion  of  the  rein.  Beyond  this  plaoe  I  have  not  traced  it  j 
but  1  have  motfffvd  specimens  of  upccular  iron  ore  and  ankerite  from 
tb  eo  imitation  of  the  same  metatuorphic  district,  as  far  west  as  the 
I-'iu'  Islands,  twenty  miles  distant  from  Acadia  .Mine. 

«ln  the  cael  side  of  the  w(wt  branch  of  the  Crvat  Village  River,  the 
pound  does  not  rise  so  rapidly  a<  on  the  western  bank,  anil  the  vein 
■  not  so  well  exposed.  On  this  side,  however,  a  small  onautity  of 
copper  pYlittS  bin  been  found  in  or  near  the  vein,  but  it  does  not 
srciii  10  M  of  any  bflpOttttCti  Jiiilie;iii<ni3  of  the  icin  cau  be  seen 
on  the  surface  as  far  as  the  east  branch  of  the  river.       In  the  east 

braneli,  red  and  «f  conglomerates,  dipping  to  the  south,  ami  fanning 
the  base  of  the  mrhonifaTOM  system,  are  seen  to  not  uneouformaldy 
on  oli\c,  black  ami  brown  flutes,  wIium-  strike  is  S,  70*  W,  Tlie  O0D- 
timiAtion  of  the  iron  vein  has  not  yet  bceu  observed  in  the  bed  of  this 
stream. 

Further  eastward,  on  the  high  ground  between  the  Great  Village 
and  Folly  river*,  indications  of  the  ores  of  iron  have  beeu  observed; 
es|iecially  near  the  latter  river,  where  in  two  places  small  escalations 
hate  exposed  *pi*eular  and  red   ores  noil  win  re    numerous   fragments 

of  brown  haematite  arc  found  scattered  on  the  surface.  On  the  ele- 
vated ground  a  abort  diMnin  >   westward  of  the  Folly  River,  on  Mr. 

FlcnUDg'l  J:nm,  (In-  Inurf  earliiniifrroua  conglomerate  mm  -  bight!  on 
the  slope  of  the  hills  than  at  any  other  phiee  m  this  vicinity,  and  ap- 

C  roaches  within  300  yards  of  the  iron  vein.     In  the  banks  of  a  small 
rook  near  thw  place,  the  conglomerate  is  well  seen,  mid  a  good  section 
of  the  uuderU  m_-   date  and   ijuartzite  is  exposed  ;   bat  we  could  find 
no  other  indications   of  the  UllltilUiififlll  "I*  the  vnn,  than  slcudcr 
strings  of  ankerite,  with  disseminated  crystals  of  spcculAf  iron  ore. 
The  ravine  of  the  PoQf  River  affords  a  good  nntuml  section  of  the 

3usrt  ■;.•  mil  slate  of  the  hills,  a*  well  a*  Qftfafl  carboniferous  Is-ds  of 
i<    lower  ground.      A  sketch  of  thiM  ncctiou,  n-  far  n*  the  baae  of  'ii« 
hilU,    iu   glVtin    in    toy    pnper  on   tin-    New    Red    Sandstone  of  Nova 

Scotia*.     The  lowest  carlamifcrous  bed  is  a  thick,  coarse,  grey  and 

Imwnisfa  OOOglo rate,  dipping  S.  I'll"  \V.      It  rest.*-  uuconformuhly 

on  a  bed  of  slau  ran  rimuar  to  that  seen  in  a  similar  position  at  tin 

Great  Village  Hiver,  and  which  differ*  considerably  in  ap|irumiu-e  from 
■Kttof  the  slates  of  these  bilk  The  strike  of  the -late  i,  S.  7(1  \V.  ; 
in  el  rhnt  id'  the  licdiliur.  Mini  slaty  xtruotWt  tpfCM  tQ  QOtnSDQBd.  In 
a  layer  ol  lti  vwucWe  included  in  this  slate,  I  observed  small  and  well- 
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rounded  pebbles  of  light-coloured  quartz.    This  slate  is  succeeded  by 
t  hick  ImmIh  of  grev  and  hard  olivaceous  slates .    These  occupy 

tin-  river-seetion  for  about  WO  yard*,  or  a*  fnr  as  the  "Full*,"  where 
the  ri'.ir  is  thrown  over  a  ridge  of  quaruitc  hn\-i  i  height; 

a  small  rill  pouring  in  on  the  eastern  aide  from  n  much  greater  clcrsv 
lion.     Batmen  the  conglomerate  and  the  waterfall,  the  quartxitc  con* 
I  few  narrow  striup*  of  i  «»d  nt  the  fall  there  is  a  gjnup 

of  reticulating    >  in-,  KMB6  of  them  six  inches  in  thickness.     I 
contain  a  liuh    imn   pyrites.     These  are  the  only  indication*  of  the 
trou  vein  obsem'd  in  this  MetfalS  ;  and  a*  the  if  roup  of  beds  in  which 
it  should  occur  is  well  exposed,  it  is  nrohahle  that  it  is  represented 
here  only  by  these  mnnll  «,inl»-j.  b^etlfimted  over  a  preat  bread: I 
r<x:k.     AbOVC  tin-  thl!  the  ipinrtzitc  awl  llate  continue  to  Alternate  for 
|  Qi  n  nlirnhle  distance  ;   the  dip  being  generally  to  the  southward,  in 
place  at  as  low  an  angle  as  55°.    About  a  quarter  of  a  mile  above 
i Im-  fall,  they  in  tHVBNBd  by  a  dyke  or  mass  of  fine-grained  hon: 
bkndk  igoeous  rock. 

On  tin-   sJmted  MOUUsIj  ^as*  °f  »he  Folly  lliverv  the  vein  is  offain 
largely  developed,  mid  fetfO  excavations  expose  :i  pari  of  it-  thickiu'** 

on  the  property  of  the  Londflpdern  Mining  Company.  The  newt* 
tkffl  Mum  to  the  river  shows  a  thickness  of  190  feet  of  rock  on  the 

south  side  of  the  vein.  This  rousists  of  jrrey  ijunrl/.ue,  olive  slate, 
and  ahout  throe  feet  of  hlflek  slate.  These  beds  are  (ravened  by  a 
few  small  strings  of  nukerite,  which  increase  In  dimensions  on  Ap- 
proaching the  broken  and  irregular  wall  of  the  vein.  About  seventeen 
feet  of  the  south  Mile  of  the  vein  consist*  principally  of  nukerite.  \il- 
joining  this  on  tin  n«:tli  i-  o  <1  i:<<u  ore  with  nest*  of  spceulnr  ore, 
veins  nml  blocks  of  ank trite  decomposed  in  part  to  yellow  ochre,  and 
tngtOBHii  of  rock.  Ten  feet  iu  thickness  of  (his  red  ore  is  seen  without 
Ofktt  the  north  wall  of  the  vein. 

Um  the  Mirfair  in  this  uchiity  are  large  fragments  of  hr<i 
tito,  which  mark  the  course  of  the  vein.  In  the  CAitem  eccavnti.  u, 
(his  mineral  is  seen  in  place  near  the  surface  and  occupying  fissures 
in  a  fragment  of  (pioruitc.  Iu  this  second  t-xcavatinn  the  red  ore  is, 
more  largely  mixed  with  the  micaceous  specular  variety,  and  also  in- 
cludes large  rounded  blocks  of  nukerite  and  angular  fragments  of  rock. 
Tin-  nftdtfi  i  rposed  hen  b thirteen to^ and  in-ithi'rwnlliaseeii.  11m 
nnkerite  is  decomposed  to  Uie  depth  of  tUlf  feet.  The  same  nprHor- 
ancc  of  transverse  vertical  layers  seen  at  the  Acadia  Mine  if  observed 
here,  and  h»  probably  due  to  the  same  cause. 

Still  further  c:i«r,i.in  tin-  property  of  0.  IV    Irchibold,  Esq.,  and  on 
ground  etpially  elevated,  three  excavations  have  shown  a  still  greater 
development  of  the  uin.     A  trench  fifty-three  feet  in  length,  and 
nearly  at  right  augles  to  the  course  of  the  vein,  shows  in  its  whole 
th  :■.    ni'-inv   ,,f  red  himI   -.j»rnliir  on  luikcrite.      Another 

excavation  ninety-five  feet  to  the  northward  of  the  Hrst,  exhibits  an- 
K  pita  tinged  of  a  deep  red  colour  by  peroxide  of  iron,  and  traversed 

by  Mdcafidtt  veins  of  red  iron  ore.  A  third  opening,  365  feet  south- 
<  .t  twnrj  of  (In-  lir-i,  show?  white  mid  jrrey  ankcrite,  having  some  of 
it*  fissure*  roaleil  with  tabular  crystal*  of  white  inlphatc  of  lwrytea. 
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The  walls  of  the  vein  are  not  wen  nt  this  place  ,  l»u     I  .»i>  pn.-<       iouth 

of  the  first  Irene!*,  q  thick  dyke  of  greenish  igneoni  rock.  mmmJi 
n  very  fine  grained  greenstone,  appears,  with  a  course  of  S.  11)2°  M  . 
This  dyke  is  not  Been  wi  *tward  uf  tlii  l>ut  it  can  he  traced  for 

a  considerable  distance  to  the  eastward.  In  the  Mill  Druok.  bra 
mi  let*  en*!  of  Folly  liner,  it  appear*  in connection  with  a  bed  of  black 
Dear  the  margin  of  the  metamorphie  mtfflD)  ami  prolmbU  a 
eirntinuatinn  of  that  NOD  10  a  similar  position  in  the  Follv  mid  Great 
Village  rivers.     At  the  Mill  Brook,  the  dyke  i*  i.bont  100  feel  in 

In  the  bed  of  the  Mill  Brook,  the  vein  is  seen  in  the  form  of  ■  m  i- 
work  of  fissure*  chit  H>  SDtd  with  ankerite  j  lad  m  if*  cn«tcru  bank 
it  attains  a  great  thickness.  In  tlie  bank  of  another  brook  still 
further  to  the  eastward  and  in  the  name  line  of  bCMVIA  it  appears  to 
lie  of  Itfge  dimension**,  and  contains  ahimdnneO  of  red  iron  ore  anil 
red  aukcritc.  1  have  not  traced  it  further  to  the  cast,  hut  I  have  no 
donht  of  its  continuance  to  a  great  distance  in  that  direction. 

I  -I  mil  now  pre  tent  a  few  fact*  and  inference!  hearing  on  the 
ninmicr  in  which  thin  deposit  mny  have  liwn  produced. 

The  ferruginous  magncxiau  limestone  which  I  have  named  ankeri(e, 
diflcrs  somewhat  in  composition  from  the  European  spechncny  on 
which  thnt  aperies  wn*  founded.  The  mean  of  two  analyses  which  I 
have  made  ol  specimens  from  the  Folly  River  is, — 

Carbonate  of  lime 5«I"C 

Carbonate  of  iron 30-9 

Carbonate  of  magnesia    19'B 

Silica  2'7 


!<HKi 


Specimen*  from  Di  her  parts  ■  if  the  >ein,  nhieh  1  hmv  t  vjiumiilmI  qua- 
litatively, contain  the  same  substance*;    the  red   nnkerite  having  in 

addition  a  variable  proportion  of  the  peroxide  of  iron.  The  specific 
gravity  of  a  specimen  from  the  Folly  River  is  3*916*  that  of  a  *po- 
cimen  from  the  Acadia  Mine  is  2*997,  Tin-  otf&Ct  external  characters 
of  these  specimens  correspond  with  those  of  nnkerite.  Perfect  uni- 
formity of  ooinpusitiiiii  in  vi  mi  pounds  of  this  kind  from  iKfleNBJ  u> 
cali ties  can  scarcely  In-  expected,  anil  indeed  where  the  constituent* 
arc  so  nearly  isomorphous,  species  founded  on  chemical  characters 
must  graduate  into  each  other.  For  this  reason,  although  my  speci- 
iii. -us  are  destitute  .,(  llw  small  perrentn^v  of  maiiLrAiiCMt  fniniil  in 
European  specimen*  of  ajikerite,  and  differ  somewhat  from  these  latter 
in  the  proportions  of  their  other  ingredients,  I  have  thought  it  adn- 
sable  to  refer  them  to  that  specie*,      riven  if  the  absence  uf  mangn- 

ii'    c,  or  :m\    i\!.i  iml  dt  Here  tier-  \\  Inch   m;i_v    hi  ■  f •  m  i  n  1  i  11  n   cutn  1 1:1  r;  -.tin 

with  Europeau  specimens,  should  luiOtflll  be  considered  sufficient  to 
establish  a  specific  distinction,  my  application  of  the  name  aukcritc 
can.  with  the  above  explanation,  lend  To  im  misconception. 

Tlie  absence  of  eat i tier  mid  'combs'   in   the   aukcritc,  it*  pretty 
uniform  coarse  granulnr  Unuhirr,  its  perfect  penetration  of  all  the 
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fissures  of  tin-  continuing  rook,  and  its  included  rocky  fragments,  render 
it  probable  that  :t  in  a  trueinj.-i-ti.ii.-M'iii  Of  dyke      I  OV  U  0..1  6fc 
that  nnv  unusual  degree?  nf  metamorphwm  of  the  containing  rock  nc 
currcd  in  the  vicinity  of  the  ankcritc     The  walls  of  tiu 
and  its  included  fragments  often  consist  Of  n  peculiar  olive  Mate  with 
ling  Hurfnce*,  and  qsgMOMBiDg  i"  sypOtfiB—  tO  *  steatite  tchist. 
This  slate  contains  *ilicate  of  magnesia,  though  nol  in  large   |-ro|>or- 
tion;  and  possibly  its  composition  and  appearance  may  be  due  to 
tlir  eruption  of  I  in-iilv  uiaguesian  rock  such  as  the  ankcritc,     Afl  1 

diil  not,  however,  i;1m-  fl  r)    pHtScuUf  ittrntJOII    to   ibis  cirt  n 

when  On  the  e-rounil.  1  nm  not  prepared  to  hffinn  that  this  mninicsiun 

slate  is  confined  to  the  vii-inity  oftfct  \  BO 

Pros  tpathost  iron  b  of  rare  ocenrt*  MM  m  the  outcrop  of  the  vein. 

At  the  Acadia  Mine,  where  it  occur,  in  intimate  mixture  with 
ankcritc,  it  contains  jibout  hmtfc  MV  cent  of  eiirlionate  of  magnesia, 
approaching  in  tills  respect  to  the  species  Mesitine  spar,  though  its 
proportion  of  magnntifi  is  much  Mindler.  It  also  contains  about  six 
per  cent,  of  rarlsinntc  of  lime.  This  spathosc  imii  is  evidently  of  COO- 
tempnrnni'ooM  origin  with  the  ankcritc. 

The  ff,lh,tt<  >ir/u-f  which  abounds  in  the  superficial  ports  of  tin 
deposit,  and  which  at  Cook's  Brook  Standi  to  a  QOniMftmbfc  depth. 
is  evidently  n  pmiliict  of  the  decomposition  of  the  ankcritc  and 
ajNithuse  iron,  under  the  influence  of  uir  mid  moisture.  Tlie  latter 
substance  being  the  BDOH  entilv  decomposed  of  the  two,  and  lieing 
found  in  some  places  mixed  with  the  aukerite,  it  is  possible  that  a 
larger  proportion  of  the  yellow  ochre  has  resulted  from  its  decompo- 
sition, Chin  would  be  tnftRed  from  (In.  relative  pr<|K>rtiuilB  of  anker  u  < 
and  spathosc  iron  nt  the  surface.  No  evidence  appen  toll  IN  OQfl 
siilenihle  portion  ol  the  yellOH  DfllUN  Oafi  Iwr.  c  revolted  from  UC  dr- 
eoumositiou  of  metallic  sulphureta. 

Tnc  veinlets,  nests,  and  disseminated   crystals  of  specular   and 

magnetic  iron  ore,  which  arc  scattered  through  the  vein,  are  probably 
results  of  segregation  and  sublimation  .  mid  were  probably  intro- 
duced at  the  BUnC  time  with  the  ankcritc. 

The  red  ocftrey  iron  ore,  which  abounds  in  most  parti  of  thr  n  in. 

is,  in  reference  to  its  origin,  one  of  the  racist  ditlicult  fminrcs  of  the 
deposit.  In  sonic  part*  of  tin-  vein  it  i«  m  i-erv  pure  peroxide  of  iron. 
A  specimen  nnnlvscd  by  me  gave  98  |»ct  cent,  of  thst  substatM «. 
By  gradual  additions  of  the  earbonstes  of  iron,  lime,  and  magnesia, 
it  passes  into  sputhosc  iron  or  red  ankcritc.  Its  earthy  and  porous 
texture,  \U  traces  of  crystalline  form,  and  Itt  connection  with  the 
minerals  just  named,  point  to  the  only  theory  of  itx  origin  which  I 
have  been  able  to  form — that  of  tnctamorphism  of  carbonate  of  iron 
by  heat.  This  substance  is  in  appearance  u  rousted  carbonate  of  iron  ; 
it  may  be  mci\  to  pa**  by  inacusihlc  degrees  into  that  mineral,  and 
it  often  retain*  traces  of  it*  external  form  and  cleavage. 

If  we  suppose  that  the  >vin  originally  contained  a  eonsideral>lc 
quantity  of  the  carbonate  of  iron,  and  that  after  it  was  tilled  and  ita 
OpBtOtfl  cnu-oliduicd,  hnit  lOOOnipHlM  bj  access  of  oxygen  was 
applied,   we   have   the    conditions    required   for   the    production   of 
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the  oehrey  red  on?.  The  irreetilaritr  of  it*  Attribution  would  r. 
from  that  of  the  carbonate  of  iron,  which,  where  it  now  occur*  in 
the  v.-iii.  is  md  to  be  confuacdlv  mixed  with  the  ankerite.  It  miirhi 
also  happen  thnt  the  heat  would  net  mo>!  powerfully  uhuiff  tine*  of 
fissure .  ninl  of  this  there  are  some  tvidencca  in  the  appearance  of  I  bt 
Mitt.  The  comparatively  minltrrcil  atate  of  the  juikcrite  is  explained 
hy  the  fact,  tlmt  it  i^  lea*  easily  decomposed  bv  heat  than  the  pure 
nrboutC  Of  iron,  or  even  than  the  spntluw  boo  found  at  Acadia 
Mine.  If  a  miihII  fragment  nf  the  nuxnl  white  wikeritc  and  spathowe 
iron  from  Acadia  Mini-  bfl  exposed  to  alow  red  heat  with  accc**  of  air, 
the  carbonate  of  iron  is  completely  decomposed,  before  any  other 
change  than  a  alight  discoloration  U  produced  in  the  ankerite. 
Hand  specimens  from  the  Acadia  Mine  often  present  ■ppnirauccs 
highly  illustrative  of  the  relations  of  the  red  ore  to  the  other  ingre- 
dients of  the  vein,  and  confirmatory  of  the  atiove  views  of  it -*  origin. 
Fig.  -llin  sketch  of  one  mirface  of  a  apceiiuen  of  this  kind. 

Fig.  4. — Surface  of  a  Hand Specimen  from  Acadia  Mine. 


a.  Ahkrriw, 

4.    h(ulliOMllM). 

e.  R*«l  iron  orr. 


rf.   Fragment  M  &it«. 

katatH     »><)i   suifMM  ili&li^ril   m|<i   t*llm*   txlm. 


The  brown  hematite  is  apparently  confined  to  the  superficial  parts 
of  the  vein  ;  and  indeed  appears  to  have  been  more  abundant  fa 
thoac  porta  of  it  which  have  been  removed  by  dcumhitiun,  tlinn  in 
any  now  remaining.  It  is  no  doubt  a  product  of  the  actum  of  water 
on  the  carbonate  and  hydratcd  oxide  of  iron,  near  the  outcrop  of 
the  vein. 

The  tulphatc  of  baryta,  occurring  in  annul  ipiantitiea  in  come 
parta  of  the  vein,  inuit  also  he  a  product  of  aciueoiu  infiltration. 

The  facts  which  I  have  obtaiued  in  relation  to  the  age  of  this  de- 
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ponit  arc  few  and  not  very  decisive.  The  character  of  U»e  nature  in 
which  tin-  remit  contained,  leases  little  doubt  that  the  incUmurn-hisrn 
of  the  containing  nick*  was  complete  or  nearly  so  before  its  forma- 
i  If,  as  Bocms  most  probable,  these  rocks  be  of  Silurian  agr, 
nnd  if,  as  the  lower  carboniferous  conglomerates  testily,  their  met*- 
nior|>liUiri  occurred  before  the  commencement  of  the  carbon ifrrom 
dcpOQta,  we  have  a  limitation  of  the  age  of  the  vein,  At  Irast  in  one 
direction.  On  the  principles  stated  in  my  paper  on  the  t'ulouring 
Mattel  of  Ucd  Sandstones*,  the  metamorphosed  CJfboMtC  of  iron  of 
1 1  lit  deposit  might  hare  produced  mi  nqucoii*  deposit*,  formed  eon- 
tenpoiM -ously  with  or  Mirueqncnt  to  rt*  mctAmorphism,  effects  in 
relation  to  colour  similar  to  those  which  I  hare  supposed  to  result 
from  the  decomposition  of  sulphurct  of  iron.  The  carboniferous  beds 
ill   tin  bn  lull-,  however,  do  not  present  miy  prater  amount 

of  tin-  pnoiUfl  of  iron  than  the  HIM  btdl  LO  other  localitiea;  and 
are  indeed,  in  comparison  with  those  of  the  opposite  aide  of  the  Bay 
Of  Fundv,  rather  deficient  in  this  respect.  The  carbiuiiferoii*  bed*  of 
flu-  northern  aide  of  the  hills  arc  indeed  n;<  n- highly  coloured  bv  red 
oxide  of  iron  thnn  thoic  of  the  south  side.      Another  fact  bearing  on 

the  age  of  this  deposit,  is  the  occurrence,  in  other  parts  of  the  lyasxi 
metamonihic  group,  of  slender  veins  of  xnt'cular  iron  ore  and  nnkcrite 
in  alCana  lower  carboniferous  rocke.  It  these  btnall  veins  be  of  the 
name  age  with  the  great  vein  of  tho  Cobcquid  hillo,  the  bitter  must 
be  of  later  date  than  the  begtimiiig  of  the  carboniferous  period. 
These  Kinnll  veins  are,  however,  at  too  great  a  distance  from  that 
now  under  consideration  to  allow  any  actual  connection  to  be  traced. 
On  the  whole,  it  seems  probable  that  the  tilling  of  this  vein  i.*.  of  Inter 
date  than  the  Silurian  period,  and  it  mny  pnMihly  have  been  poste- 
rior to  the  carboniferous  epoch. 

In  the  eastern  extremity  of  the  Cobequid  hills,  and  in  the  group 
of  fajlll  connected  with  HflUat  Tin  mi,  .miiilII  mcUillil'-rnu*  VGUU  have 
baOO  found  in  various  tilacoa.  From  tin  vieinity  of  the  northern 
brunch   of  the    Salmon  liner   1    have  r.vrhvd  specimens  of  specular 

iron  and  brown  hsematite,  coutaioed  in  quarti-rock  similar  to  that  of 
tlie  ('obctpud  hills,  and  similar  specimen*  nre  found  in  different  parts 
of  Mount  Thorn.  From  the  smith  branch  <»f  Salinmi  River  1  have 
received,  from  small  veins  in  slate  of  the  syenitic  system,  BD04UMUI 
of  copper  pyrites  containing  ."U'ti  per  cent,  of  copper.  This  pyn 
is  associated  wit;i  mlphlU  of  barytes ;  and  in  the  same  locality  there 
■  •  >  in-*  .1  i;  mi  eiMitauiinSj  disseminated  crystals  of  copper 
pyrites.      Near  the  milt  awing*  nt  the  West  Hivcr  of  l*ierou,  vvinleta 

of  meculnr  iron  occur  in  altered  lower  carboniferous  beds.  In  brooks 
emptying  into  the  West  River  ruul  the  upper  pari  of  the  Middle  Itiver, 
both  specular  iron  and  aukente  occur  in  slender  strings.  Such  ap- 
pearances arc  indeed  very  common  in  all  that  tract  of  mctu&OVp] 
country  hiii1.'  to  she  south  of  the  1'ictmi  carboniferous  diftrict  In 
rhe  vicinity  of  the  East  Hiver  of  Pictou,  however,  then"  are  other  de- 
posits of  iron  ore  which  must  not  be  OGnfoumlnl  »iih  i 

i  Ik   ou  (.amorphic  rock*.      One  of  these  is  the  conformable  lird  of  pcr- 
»  Iftffc  Quart.  Journ.  Gcol.  Soc.  vol.  v.  p.  25. 


1H..I).]       DAW*GN  —  MRTAMORPHIC  HUrKS  01    No\  |    *  (.1     i 


oxide  of  iron  and   auartzasc  sand   occurring   in    tin*  BDariaa   >■«'< 

and  containing  marine  shells  already  mentioned.     Other*  in 

of  brown  Immunity  apparently  confined  to  the  lower  carboniferous 

I:    :-.  near  their  junction  with  the  SflwitO  \vtem. 

In  the  pruim'iituriei  of  mcLaniorphi<  'ug 

toward  Gaps  St    Qaont  and  Cape  PoTCflpina,  rtini  similar  to  those 
id?  deaoribed  ocear  b  manj  placv*.     In  the  former.  »t  Malig- 
nant Core  tad  othai  placaa  in  tnatvicunty,  .prcuinr  ir  >n  >reoooan 

in  slrndu  ii  in-,  uli-i-r  urdll  are  suiin-i  inn-,  linn)  with  i  i  •  -I  la  of 
apdotO.      In  tin-  tatter,  D*M  Jm  Locbabff  Lake,  a  mineral  ai 

somewhat  intmuating  character  faaj  ban  discovered.     At  thai  place 

the  prcvniling  rocks  arc  olive,  Mack,  and  gr.  md  grc\  tptaruite, 

with  dykes  of  ■rfmnaiOfli   ;iuJ  cluvstone.     The  general  .^rrikc*  of  the 

arc  S.  -'  f  W.  to  8-  'MP  W.  magnetic ;   and  the  direotionb  of  th« 

bedding  and  slaty  *trucfcori  i  i.rreaponil.     Tlie  slates  are  often  very 
fine-grained  ami   soft,  with  glistening  surface*,  and    highly   pec 
slaty  structure,     hi  the  slate  and  nuartzitc  there  arc  uuunfrtbk 

munll  Wins  of  white  ipusil/.  and  nnkctiu.  with  inicneenii?  IDCCQlai 
mm  mid  iK-i:.,il»u.i.lv  in. ii  and  opjHT  pynT.w  Tho  general  direction 
of  tli  J  corresponds  with  that   of  tin   ennfinmng  bed*,  though 

they  are  >  pan  from  one  plane  of  holding  or  cleavage  to 

another,  (hi  llie  tOOtO  udfl  of  V/>]**m'n  Lake,  two  miles  aajhurf  of 
ii,.-  I....-I. ..I.rr  Lftlfia,  n  Itifg^cin  of  iron    and  cow-t  on*   appear*  to 

coat,    Tbi  date  is  b  powd  to  a  great  depth,  and  among 

its  debris  are  numerous'  large  fragments  of  ore  marking  the  DtHtrop 

bi  vein.     -Some  of  tlcac  fragment*  are  from  tliree  to  rive  feet  in 

-limn    In.         Thr\    .  QD  -<M    Of  nd    ■  »•  Inc.     mil    Off*)  wftfa    BtfUBT  "I'd    off-n 

inng<  and  lmnche«  of  rapper-  nod  iron-pyrites.  HO  lpnfHlg 
JIOI  ova  ha*  \ei  been  Iniiinl  iii  ilii^  M.'in,  imt  there  an*  mall  <|iumtilieJ 
of  greyish  rrv>talline  owbonati  of  bong  winch  maj  ba  obMnd  to 

paw  gradual  U  into  H<  ltd  odvfjl  ore,  the  latter  it- taming,  often  ■ 
great  perfetiou,  the  rhombohrdrnl  cryttallixntii-o  oftbs  OtrbOMld  Oi 

HOD,     In  this  m  km  probaUj  evidence  of  a  chugc  uoilaj 

already  supposed  to  bare  produced  the  red  ore  of  the  Cobaqoid  hill*. 

When-   the   enrhonnre   of  hqd   i-   e\;i...,-il    in   lie    went  her,   it   ii  occu- 

■•'ii;.  aaan  to  he  cluuigcd  into  yellow  and  brown  bjdfoiu  paraidi 

of  iron. 

The  pjrftfl  found  in  this  deposit  contains  from  I  to  17  ftt  I 
of  OOppOT.  The  nuxt  euinnniii  sj.ri.ty  hft*  |0*f|  per  cent.  It  is 
ocattered  thnm^li  t lie  reel  eve  in  the  most  irregular  manner;  but  i" 
peni-rid  rlie  bo  mdan  batWi  n  r  1  ■ «  t-,."  Dnlurals  U  marked  by  a  thin 
crust  of  bjdrotu  pennodfB  of  iron,  prrham  rtaaddm  from  the  decom- 
pOMiiMi;  ..i  i  lie  surfatv  of  the  pyrites  by  water  |H*reolauna;  tin  p 
red  ore.     The  \MXWU  EUaaae*  ■  w  ['<  i  itei  occasionally  inelnur  fragments 

or  cn'stals  of  ankerite  jhhI  carhuuntc  of  iron.       I    COttAai  thnt  tint?  or- 

curreuee  of  iiniiern^  ••■  aajfrj  altered  by  heat,  a»  copper  and 
pyrite*,   in   |  i   witli   ri'd   ore,  i<  idiffSJl   to  the  rldVl   of  thB 

origin  of  that  mineral  jriven  ibOTOi  unlew  we  can  pmH  the  pv- 

ritea  to  have  been  InCrodlMCd  subsfijuriilly  to  the  prodinti f  the 

red  unv 
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I  fin*l  ltrtinl  ofthi  rttfa  I  s  1."'.  ---.  1 1  ■  -  *  i  i'\|iloriiig  iliroiniih 

in    tin-  viehdtj  of  tin-  Si.  .Mary"*  River,  but   at  that   (in it-    I  had 
leisure  to  vi»ii  lix-m.      1  cvnuiunl  iliun  with  tiion   can  in  thfl  sprii: 
and  »uunn<  r  ■>!'   1848;    mull    bdJCVfl  thi-re  is  a  ptwpeet  that  mining 

operations  will  soon  be  commenced  OB  thf  vtbl  near  Poison'*  I*kr, 
which  promises  t<>  be  n  valuable  deposit  of  emper  pyiitOBi  and 

i  ^t  workable  copper  vein  discovered  in  ilie  dm  (amorphic 
dbtrieti  of  Mora  Bcotia. 

V  snub  Kivit  I.nkc,  two  mile*  eastward  of  Poison's  Lake,  specu- 
lar iron  ore  io  said  to  occur  in  Ur^  quantity.  Tin*  uietaniorphic 
country  eastward  of  this  pl»n\  and  that  Ivil  EE  i-nn  nli.ii.-h  westward 
of  the  I.im'Ii  .Imt  l.jik.-.  luiu  been  little  explored.  In  the  e*M  bnuuli 
of  the  St..  Mary**  Itiwr,  tbool  ISfO  mile*  wtftwird  of  Ix>rl  I 
Lake,   though  the  rook  fartnatfofii  arc  BfanSaf  to  those  eastward  of 

that  take,  I  RW  DO  uu-tnllitrioii-  MOD. 

The  mineral  dfiporfll  ofthc  mctAmorphio  districts,  towhicJ 

paper  refers    tlSTfl  only  recently  at t meted   public  attention;   and   it 
inn;,  be  anfJdpaied  thm  ■  ar  will  extend  our  knowledge  of  these 

deposits.  The  detail*  of  tin  rook  tMiiinin-M).-  tin  i-.  i  I  -ill  remain 
to  be  worked  out ;  tnd  in  the  praam  Mate  of  tin  -e  districts  thii 
reqtrire  much  time  nd  labour.  It  i*  also  evident  that  the 
transition  from  highly  metamorplue  to  unaltered  bUnriao  nd  carbo- 
niferous beds,  on  tin-  <  4       ■>■  of  these  DMtKmorpliic  groups 

inn. I     i>|ipO«e    gnwt     ilifVimllii-x    IO    tl"      nrrntnti'    ir-Hpping-mil    of    I  lit* 

limit*   ni    tlut.r  IJftOffiJ  in  tins  Dirt  of  Nova  Scotta,      In  the  mean 
timej  the  faeu  contained  m  thk  p  aid  in  the  formation 

of  general  ftowi  "['  iht-  geology  of  un  prorbloe;  and  may  an 

Hiitnr   new   i,  !  ,i       nf    rtiiiipuri-tiii   with   (lit*   tin  Nitnorphic    pOCkl  and  103- 

nern!  veins  ol' .  i  hi  f  I  nnitric*1. 


2.   <>n  ffir  Strvctvre  of  the  Crystalline  Hocks  of  Me  Asr. 
gnd  their  ClsataO^PlAWMi     By  Btaic  Hoc-kins,  F.G.8- 

h  i*  a  well-known  fact  to  thooe  who  have  traversed  large  areas  of 
uncovered  crystalline  rocks,  llmt  they  present  a  Mruetnre  more  or  leas 
vertical.  In  North  Ann-run,  Seiitlaml,  :uni  Sweden  Hie  diit-riafied 
ftdgej  of  the  crystalline  svrier*  DM    In-   traced  lor  mm  prv> 

mdag  I  niirtb-i -a*ierly  *t  met  oral  bearing.    Where  argillaceous  scdi- 
BMDtUJ    bodl   bctfl  been  deposited  Ofl  cnMalliuc  rocks  having  the 
Above  vertical  structure  utroi^ly  developed,  1  haw-  freiiiu-uil-. 
the  latter,  bv  a  slow  chemical  action,  in  the  course  ot  tunc  obliterate 
the  team*  nf  deposition  in  tin*  former,  and  cleave  the  In  >nfor- 

mitv  to  the  angular  position  of  the  primary  structure  and  tlie  dis- 
po*jtion  of  the  crystals  in  the  iiy>inUinr  Imae. 

Tlieae  elpAtngi'-phii.-'-   p**l   thrOOoJl  mountainii  of  undulated  betl*. 

and  preserve  throughout  tin-  \nriotis  contorted  seams,  the  geometrical 
parallel-Kin  of  the  structure  of  the  parent  rock  h< 
uowntg  the  eiTect  of  a  |M>lnr  crystalli/iug  force,  acting  gradntQj  nd 
iuaeii^ihlv  on  tin'  vrholfl  maiw  in  one  direction  to  an  indefinite  extent. 
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Mauv  thouMiifl  HgOWl  inil.-N  ofdni  Tcrtieal  Mnicturc*  inaj  br  kcd 

in   South    \nirrini.  mul  in    nirv.'O'li, ■.  n .  i*rnl    thousand   f*et 

(kep,  exhibiting  a  great  variety  rf  colours  crystallization,  and  trans- 

itiuM  of  the  primary  wrie*; — as  limy  be  otoerred  on  rofinaoe  to  tho 

IBCdODI  exhibited  to  ih.  Society,  which  have  been  carefully  made 
from  a  very  labonon*  *urv<-\  earned  on  during  rmirr  yi'iu  .  geologi- 
cally, miucralojrieally.  barometrically,  mid  trijronoinetTieiiily.  Thin 
survey  was  not  alone  confined  to  the  surface,  but  if  comprehends  tlie 
rwulta  of  Ten*  OUeUilTC  HldtflUCta  exploratiODI  b  Various  part*  of 
f  hi-  A 1 1 1 1 »  - . 

One  section,  not  published  with  thin  paper,  iatorsccrr*  the  three 
hranchc-    .-!'  tin     (  urdill.  -nci    in    latitude    -■       10'  N     ;     from    the    IV 
raino  of  Chiugnsji  to  the  head  of  the  nver  Atrato,  anil  proem1*  through 
thr  aiker-minr*  of  Marnpiita  :unl  tin-  (fold-mines  »f  Supia,  and  EOS  r] 
other  miiuni5  localities  of  invat  interest. 

The accompanying  section  (Plate  XXXI.)  crosses  the  central  AndM 
in  latitude  i  20  N.(  from  the  plain*  of  the  ritar  Meta  (a  tributary 
of  the  Orinoco)  to  the  shores  of  the  Pacific  Ocean  at  Choco;  bn  ig 
•bout  26i)  OCOBpephii  al  nnca  from  E.  to  W.  It  exhibit*  at  one 
plflnce  a  preat  variety  of  rock?,  cm  -l.illiin'  and  sedimentary,  including 

also  the  gold  imooa, 

toother  nctlOO  hu  ben  madfl  which  pamc*  through  the  emerald 

UUMi   of  Mn/n,  tin?  \ariuiis    marble*    nail    RVIUtCa    DMT    N.u  <  .  Mad 

mi  rook*,  on  the  banki  of  the  Ki«  Netrm  in  Xntiotpiin, 
in  lulitn.le  7°  N.  The  iieemimnnying  section,  however,  will,  I  Must, 
nerve  the  purpose  of  thi*  paper.  It  would  occupy  too  uiuch  time  to 
enter  into  the  detail*  i>f  all  the  rocks,  tlieir  uniform  v<  iii/al  Mruc- 
.  tad  th.-ir  r«-  |m.i.-..  irnu-iiiun-  .  therefore  I  -Imll  -uripU  itnte 
in  gcurral  termi  that  the  great  ('unlillrras  are  formed  of  innumerable 
varietie*  of  gmuin  schi-K  hornblende,  ehloritic  slates,  por- 

pbjrfee,  Ac,  u  101  w  in  (ha  Hotkn^  and  then  rooki  alternate  with 

I  —  -  h  other  in  great  meridional  bandaj  ffkich  n  I  lu  rfdftM  frWW  otlv 
present,  the  appearance  of  **  radiated  or  tan-*haped  structure,  ami 
iiinler  the  plain*  are  more  or  lev  vertical.  The  bearing  of*  the 
cleavagc-plancs  of  (lie  structure  ■  unite  independent  ot'  lb*  Btm 

of  ihe  riagee,  secondary  chain*,  or  tha  Amosm  of  the  rallaj  -  r  ^flioj 
paa«  for  hundred*,  indeed  I  may  say  thousand*,  of  miles  in  a  geome- 
trical Order,  through  all  the  superficial  undulations  without  deviation, 
on  un  average  hearing  of  about  30°  N.E.  This  uniformity  of  bearing 
cau*e*  the  prevalence  of  this  strike  in  the  older  sedhnentarj  RMka, 

which  haw  been  altered,  and  cleaved  in  tin  direction  of  the  primary 
Structure,  o*»  seen  in  Wales,  and  in  the  roofing  -lute  districts  of  the 
incnt. 
On  reference  to  the  section  it  will  be  <ecn  that  the  crystalline  rocks 

follow  no  particular  order  in  tha  alternation,  n~>  commonly  tfuuuuaw]  j 
on  the  omtnry,  we  find  ouly  pranite*  and  gneisH  for  inilea  ;  and  Igfio 
sthiat,  qiurta,  jrnei**,  \c.  interchanging;. 

Bowarer,  there  is  one  general  order  in  the  cotn|»ouud  both  v.ni 

r:ill>  and  Umgitudinallv,  viz.  each  variety  of  xr  hi  At  tflejmda  on  it» 
rryttttifittf  parent  Mow,  that  in,  OH  tin    ijuahiv  of  the  ^nmitie  base. 
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pus  insensibly  from  tie  ctysulliii.-  to  UU  laminated  structure.     Kor 
nave  first  the  granitic  bast  in  which  the  crystals  arc 
aomcwhui  oonfusotli  nixed  .  these  gnufonUj  become  arranged  up- 
wards into  parallel  Inns,  tod  < In    rOOtf     -    thi  D   called  cm 

^  the  felspar  U  dreompnwd  ami  the  mass  hrcomr*  athiatose,  with 
inclosed  ^ fins  of  the  predominating  eleiueiit  of  th  compound  ball 
as  exhibited  in  wioui  parti  of  the  lection.     Such  i*thr  general  cha- 
racter ui'  the  primary  struct  wo-  <■!"  ilit 

Then-  are  many  bids  ot'  miul.  i mm  ,  Hms  tones,  Jfcc.  covering  th© 
above,  especially  OB  the  eastern  chain.  The  sedimentary  formation 
of  BogOU  POn taming  coal  is  tery  extensive,  ami  if  at  a  v 
vntiun,  8872  feet  above  the  level  of  the  sea.  Nome  of  the  i'osails  were 
presented  to  the  Society  in  l*i::,  and  deecribed  bj  Proftaaor  Forbes 
in  1844*.  The  flank*  are  much  broken,  contorted,  and  cleared  by 
tin-  primary  structure,  and  many  hornblende  and  ausrtr.  veins  i;itnwfc 
into  thnn  from  below.  I  hem  3**11  (In-  fiftet  of  the  crystalline  rocks 
tin  innil  iiml  cl.u  in  <>M  n.iiM    .  ,uiu  also  in  compact  clay -foil  in  con* 

trict  vitfa  schistose  rocks. 

The  sections  baring  been  carefully  made,  shou  hi l:  in  detail  the 
chiiracl-  TlfltU  plneiiunuim,  which  are  also  applicable  to  similar  rock  it 
in  other  parts  of  the  world,  I  must  beg  reference  to  ili<  in  i'.^r  n  ncu- 
Ur  'I  i 'ion  of  what  I  huvc  here  briefly  attempted  to  describe. 

Since  I  made  tin  nry  of  the  I  ha\e  had  the  oppor- 

tunity of  making  Minilur   ii  iom  ra   marrj  other  parts;  and 

mbexq^ieoti]  to  my  last,  visit,  I  have  geologically  and  topographically 
rCTOd  IdB  whole  Isthmus   of  Panama;  and  also   many  porta 
I  ia  and  other  pUees  on    (hi*    -id.     il    the    UlniUle ;   and  kt.  -\    I 

hem  rkked  the  elay*ol*i£  districts  of  Wain  .  and  the  whole,  without 
exception,  present  an  order  ot'  structure  and  transition  of  the  primary 

base  similar  10  that  observed  on  the  Ande*. 

<iilu  ion,  tlt<'  knowledge  of  t ho  above  pbrcnomono  of  order, 
and  of  the  eleetroeheinicid  influence  going  on  within  I  i  lOtmd 
mass  will  enable  us  to  deteraune  oaeatioos  connected  with  mining 
and  nnexploi  I  ground,  with  a  degree  of  certainty  hitherto 

unknown    in    this    Boat    paluiihlr    Iniitirh    n(    mil    industry-      He»Jde*, 

without  tin-  know  ledga  of  this  important  subject,  thr  prvurresa  of  geo- 
logical dynamics  must  be  slow  and  rorj  imperfect,  as  it  is,  truly. 
key  by  "huh  we  obtain  an  insight  into  the  cause  of  the  irreat  change* 
woioh  haro  oooontd  ssd  etUl  take  place  on  i  ■  i  of  our  globe, 

These  elmrn  rlu'ii,i.-.il  agents  SJ  vt  work,  i 

composing,  and  cknruig,  within  the  crystalline  tilm  that  coots  thr 
globe;  pcqietually  ino'lifying  the  compound  and  rendering  il  suitable 
to  our  wants  ilunng  all  ages  of  its  transformation,  and  constantly  ; 
riding  Entthftuatibu   -tores  of  mineral  wealth  for  succtuairc  f^orrn- 
tir-ii*.    Hksc  vnristions,  produced  by  crystallising  forces,  which  are 
more  universal,  more  powerful,  and  as  constant  ay  the  upward  i 
Of  the  growth  of  vegetation,  cause  changes  which,  although  in 
■>i£  the  age  of  man,  accumulate  and  become  apparent  ui 
periods  of  base, 

•  Troe.  Gtol.  Soc.  vol.  |r.  p.  391  ti  «q. 
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3.    Sottrr  of  thr  Orcuver/t.     <./  <  ,.  ,i-  near  K.H/r:H<)f»W- 
[Coniuiuniuitcd  from  the  Foreign  Office,  by  order  of  VUcount  Palmcrston.] 

An  axtenafo  Man  of  ooal  bn  beta  tBaoovmd  fa  the  diftrtot  of  Ol- 
too*,  iboul  thirteen  hour* distant  from  Erzcromn.  The  coal  is  stated 
not  to  be  of  prime  quality.  ooatakdnK  a  good  deul  of  sulphur; 
■ad  it  i»  ftUty,  I  aaring  ■  tMun%  nobtbh  of  F -  to  16  pti  atnt.    The 

»eam  is  npKMUUd  U  very  hro/ul.  nuil  -ut.iuteci  on  llir  Mile  of  n  hill, 
ao>  that  lit  prevent  it  can  be  worked  for  the  mere  labour,  and  a  man 
in  a  day  can  work  out  0(10  okes,  or  about  three -quartere  of  a  ion. 


Ma  inn  27.  1 
Henry  Clifton  Sorby,  Esq.,  was  elect nl  n  l'Vllow. 
Tlie  following  communication  was  read  : — 
On  tk§  Vknta  o/ilnT  V  win  a  M  TotCANT,  and  t AffcV  Kiei.ATi 

to  A.N4  ii:\t  Links  p/  Fhutuki:  oW  Euuption.  Bv  Sli 
Roderick  biFBi  HuRcauoK,  S.C.St.S^  P.BLS.  i..s."i..s., 
Hon.  Mem.  U.S.  hd..  K.l.  Ac  Mem.  Imp.  Ac  Se.  3t,  I'el.,  Conr. 

Mem.  Ai.  J'Kmci ,  ltirlin,  Turin,  &c.  &c 

l\ttr<nlurtion. — In  vnr\i-\mg  the  principal  lucidities  nl  those  re- 
markable veut*  of  hot  rapotu  Ld  i  I ic  Tuscau  Mainiinm,  calM  wLa> 
gnni."  ••  Pumacebi/1  "  PumaTolt^*'  "Soffioni,"  "  Motrin,"  mid  even 
"  V«ilciuii  t\"  I  perceived  that  their  iiSQO  tool  plaoG  upon  ami' m 
pnmlli'l  hiir:.  of  (nctnroj  along  which  WKpeDtiBOU  wd  other  eruptive 
rocks  had  been  emitted.  Ab  I  am  not  aware  that  rliiv  coJaddcnoi  in 
li  Ma  of  ertrptioo,  acted  upon  at  epochs  no  remote  from  one  1 1  ottin%  ha* 
!.  in   pr'-Moiiylv  adverted  to  in  am  geological  account  of  Tuscans .  I 

will  oral  mil  n  to  tlie  phasnomc&on<    l  ibtO  asri  Ukctliii 

opportunity  of  e\[ire>Mn,r  m\  npiuii.iu  respecting  the  iinsin  of  the 
"gabbro  rowo"  of  the  Tuscans,  a  rock  ilitilllhTllfj  MB  HUH  fill  with 
-nihil-  •  ami,  after  n  brief  Bllunon  to  rerrui  ritrthipi.tke  *hnrk< 
ilonfl  the  BUD4  line*,  the  memoir  will  he  terminated  by  glaadng  at 
tlie  simultaneous  production  of  great  divergent  elevations  in  Italy  :■  u<  I 
in  Che  Alp*,  iftar  the  deposit  of  the  lmmuiulitie  eooane  format. on. 

•  hi  my  *  Ke,csrclir*  in  A*ia  Minor,  PoBtOJ,  and  Armenia.'  Ac.  tins  name  i- 
ipclt  Olti.  In  eTaiataa  DM  noiUiaU  one  or  two  days'  Journey  to  the  westward, 
I  perceived  ilut  the  strike  of  the  vertical  strata  (winch  was  from  W  8 .¥    N>1  ..VR.) 

would  cn'reotlj  i»t«r*ect  01  too i  ami  tbaaabodi  afforded  tbi  onlj  Inttanca  "f hiirbiy 

crystalline  lime*  lone  with  rural*  tltAl  I  mrt  with  in  ihi*  part  of  A»ia  Minor,  and 
are  probably  eOBOtoM  "itli  tlM  earbonStaOM  dfpodM>—  W-  J-  IIauii.iu-.,  Sm 
O'tol.  -Voc. 

t  Var  laaUtO  Jaaoi IptfoiU  "•  ibi  Lagonl.  *»'*-  '•'"*  Tarifirml  Tamlli,  Viayjp  i 
Rtprlli.  Ih/.ionarin  li-:ro,  \r.  ilclla  Toaranii,  torn.   hi.  p.  lulini,  Alti  ftei 

' '  i»-criticl(  torn.  vl.  p.  383]  Matcaytn.  CODDDeOiariO  (Siena),  1778  ;  dnerraizi, 
Contin.  del  Georgoflli.  torn.  Q.  [».  US  .  and  Nejittti,  Diuou.  rtsic.  «or.  ec.  Oella 
TtiM  «ua,  loot.  ii.  p.  624,  turn.  Si.  |>.  82  I.  Md  Coi  tinOTi  dcjrli  Alti  dei  CeorfcuBIi. 
I..;n.   m.  p.  49. 
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Bd  rnptn'r  MR//. — If  tin  liot  WpOUf  EUtfl  whieli  Imr 

d  for  centuries  from  cavitic*  in  the  rook*  of"  t he  Tuscan  Maremma 
had  been  li  well  known  10  Dante,  a*  tin  y  iron  to  Targioni  Tozzctti 
ili<  ii    u't l  '     criber  m  the  tact  century,   the  great   poet    would 

.1-  selected  them  na  a  finer  illustration  of  infernal  Sgoncy 
than  the  feeble  rt  bullicaim  "  of  Vitcrho  •.  lu  our  own  day  the  chic*" 
ts  ni  in.--  of  the  Tuscan  cacaoes  of  hot  gases  impregnated  uith  mineral 
acids  have  ilrcadjr  been  described  hy  Mr.  Raobagc  In  Murray's 
1  iliutil-lnHik  of  Cwtnl  Italy.'  and  BulMMpUntl)    tocy  have  b 

Connected  with  a  geological  akctch  of  Other  pnrts  of  TuKBoj  by   Mr. 

V.  J.  HsDiUton,  Sea  0.8.+     In  order,  howerev^  to  render  mg  own 
lirw  dear,  1  nuad  offer  a  *light  outline  of  the  chief  phenomena. 

In  addition  to  other  substances,  the  hot  vapour*  of  Tuscany  arc 
charged  with  hurncic  acid,  known  only  elsewhere  in  the  SOtfol  vol- 
flao  of  SlminlH.li.  |\ir  the  eitrnetion  of  tliih  fal-meutioned  -alt, 
ilir  extenffVC  work*  Of  If.  l-ardarel  have.  hern  entered  upon  at  the 
following  nine  localities'  s  rh  Lardarello  or  Monte  Cetboli,  Luftig- 
naiio,  Munte  Kotoudo,  Sumo,  II  l.iign.  t'nstel  Nuovo,  St.  FrderigO, 
and  Bt,  [ppolito.  These  placa  in  nil  stasnted  hi  thai  elevated 
northern  portion  crl  the  Tascan  Maremma  which  lire  on  the  left  hank 
of  the  Cecina.  Tlunec  the  affluents  of  thai  river  (the  Pw 
h  era,  Tf---;t.  ami  Strr/.n)  flow  northwards  \  wIuIm  the  Carina  and 
it.-*  faciei  the  Metis  ran  down  to  the  Mediterranean  In  «  westerly 

and   lOQthorly   direotioo.      The  tract,  penetrated  at   intervals    hy   the 

ii      i--i      i  (v  a   length  ■»(  abort  di  U  geographical  nrilei   ti  n 

N'.N.W.  U)  B.8.E.,  and  a  hmidih  of  about    Hvr  imle<  from 

to  E.N. E.  ;   the  whole  being  comprised   virion    13"  8'  and  -I3*  Ift" 

N.hit. 

Subtended  generally  on  the  E.  and  N.  bj  the  Cecina,  this  hilly 
tnct,  which  ii  luueli  ii-  viu.  il  ti-nhi  \.  15    w.  to  8.  !"■    K.,  ii  *cjia- 
rated  on  the  easl  from  the  deep  raflg  in  which  that  rivet  runs  by 
a  lofty  ridge  extending  from  Monte  Cnatclti  on  the  N.N.W.  to  the 
Gtrfluoo  mountain  ..ii  the  ss  E  i  whilst  mother  but  lowei  riilg* 
parallel  to  the   ahovo,  is  wen  upon  the  western  *i«le  of  the  gaSJQ 
district  puringfrom  Bfontc  Etaxbli  to  Ltutignano,  whence  it  slopes 
down  to  the  tea-coast  between  Leghorn  and  Pioxnbino.  The  gas* 
vent-  occur  therefore  in  en  elevated  and  broken  trough,  <>"  la 
more  or  leSI  parallel  to  the  older  flanking 
meter  and  see  of  die  sedimentary  ilcponiis  of  tins  region  have  been 

reeently  •. \|>lnine<l  hy  myself  J.    It  i*  enough  then,  fol  to)  piCSCal  pnr- 

posoj  t"  -tare,  thai  sltAOuern  ihe  adjacent  and  undulating  hills 
valleys  abound  in  marl*  and  sanrU  of  tertiary  rahanannin*  agr,  and 
it  Ii  tin-  l-n\r-t  nK-mherof  these  SCOUBluJstiODJ  isdiarged 

with  coal  of  miocene  sge,  the  unlnud  tract  now  under  conndend 

ao<l  fioin  which  tin-  hnmeir  ii.j<l  (nines  baUf,  is  ohiefl)  composed  of 

the  rooks  oaBod  Albsarsas  and  .Macigno.    The  latter  containing  Mss»- 
sntMfeSi   rr|irc*ents»  in  my  opinion,  the  eocene,  ana  the  former  be- 

•  Sw  L'rll''  P  ,|mSJ-  "*!'  •'J-  p-  24.1. 

t  Qairterly  Journal  of  the  Geological  Soeietv,  w>l.  I  p,  296. 

;    Ilml.  TOL  v.  p.2T4«f  Mf. 
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luuga  tO  the  cretaceous  system.  Professor  Pilla  enumerate*.  Indeed, 
cretaceous  IqsmIm  found  in  ilii-m  hill*,  uhilat  the  still  higher  ndp  <>n 
the  rant  of  the  tract  which  terminate*  southwards  id  Montr  <!rr- 
fnleo,  a*  well  it--  (he  riilu't'i  of  M  i  and  ( ainpljdia  on  (lie  west, 

arc  both  of  Jurassic  age,  the  Ammonite*  Conybeari,  Sow.  and  A.  eo*- 

tatuM,   Schllh.   "(tiutiii;  mi    litem. 

All  these  n-dimrntarv  rock*,  from  thr  jura*xir  to  those  of  the  eocene 
group  iiiriti.t.i',  have  been  penetrated,  and  for  the  most  part  much 
altered,  by  igneous  or  plutomc  rucks,  the  greater  number  of  which 
hn\i-  .1  mi  |M-niiii(Mi.H  iluiiiu-lfi,  (lirii  pnwiiliuic  tlilrrtuni  bring  cijually 
N.W.  mid  by  N.,  S.K.  and  by  S.  Upon  entering  this  elevated  tiaet 
from  the  north,  I  found  that  it*  chief  I  uarancia*,  waa  -i 

mated  on  ti  plateau  of  shelly,  tufaceotis,  vellowidi,  sandy  marls  tone 
— in  part*  a  travertine.  This  band  firmly  Oftrtttl  the  nba]ieiHiinc 
marls  of  the  adjacent  hill*  and  valley  a  on  the  north,  iu  which  the 
rock  *nh  ami  ^juiii^r-  nf  VidttTra  occur,  ami  is  probnhh  oft  lie  Mime 
age  as  the  uppermost  yellow  marine  'paiifhiun "  of  Tuinmy,  DC  tl 
tin-  lacustrine  deposit  io  the  valley  of  the  Elsa,  which  I  have  alluded 

t<»  in  5  pre*  ions  memoir  1 .    Charged  with  land  and  freshwater  shells, 

riii..  roel*  i-*  diHmmed  in  horixontaS  roastes,  and  denuded  into  abrapl 
escarpments,  which  in  the  middle  ru^cs  formed  the  natural  di-fenccs 
of  tlic  old  feudal  town.  This  tertiary  deposit  occupies  the  tract 
between  the  picturesque  heights  of  ftacca  Silliuia  cm  the  east,  the 
hot  Hpringn  of  S.  Mil  ImIi-  mi  the  we«l,  and  Montr  Ccrhnli  on  the 
south,  where  rocks  of  *  rj .i-nt nn-  and  culilim  rise  up  through  strata 
of  whitish  prey  alberese  limestone  ami  some  contiguous  schist*  and 
sandstone,    it  is  neat  the  jrmctinTi  of  bhi  intnutre  rocks  of  serpen- 

tine  »ilh  the  di-jM-ilnrv    attain,    which    ;»rtlnri    uiurh  miitm-trd   and 

hroken.  that  crrtain  hot  sprinp*  appear,  four  of  which,  nt  Monte 
Ccrboli,  have  reoently  bom  nam  kuowu  and  dub  content*  analysed 
by  Professor  Tnrgiom  Tuz/ettiJ.  His  nhservatioua  and  auaK-<i-t 
arc  oj"  £roh>iric>d  importance,  hia»iiiueh  ii>  tin  -  v  show  flint  those 
■pringl  which  appear  at  intervals  betaMB  Moufte  fVrhnli  (Mona 
Cerberus?)  and  Lnrdarcllo,  where  the  vapours  issue,  define  a  line,  as 
he  says,  ROD  N.  to  6.  (hut  accurately  N.  and  hy  V».,  S.  and  by 
B.)i  and  that  essentially  the  springs  contain,  though  in  different 
proportion*  in  each,  the  same,  ingredients  aa  the  la^oni  or  vapours 
to  the  south  of  them.     Thus,  esduitt  of  organic  and  bituminous 

•  Potnanincifl  i*  thr  obHf  mtdnCI  of  Count  Laniard,  the  »piritcri  ami  horpi- 
tuKIc  proprietor  of  llic  liuraeic  acid  c»t*bll»lin>»nt*. 

t  Qnart.  Journ.  Geol.  Soc.  Load.  vol.  t.  p.  294. 

J  DaUeioqw  lamo  tniaariU  4t  Monte Carboll  Fireuic,  1*10.  Kitratia  eietia 
I ...  ,  it.i  i*,...  in*  tU'Wf  Brinu  Mr.ii.-n  li.n-lie.  An.  4.  2.  I.  In  Ihl*  memoir  the 
tr.Hlrr  mil  mnl  lodfeationi  Hint  the  vapours  of  boracic  acid  had  no  iWH  Efl  &t 
berinataa  Of  the  Altai  Dth  ecniury.  See  ut*<>  iiniirr  .»f  tin*  tract  by  llic  curly 
HdOfii  u!  tfrtvcller  Torpoui    foZ»  Hi     Viaff)   -  '■,'1"  '•'  «<  ^-'i-Luit.  ■  In-  livtog    I'i'»- 

1 1  i  hemiitrj  ia  rlorsocaj  bn  ^l"i  nunmhed  miljtksl  dcacriptioM  <>f  tlic 

waicri  uf  Mont  Air.  i,,  Ii.ij...iu<i.>,  IfottCfl  Cutlnt.  Cwtroca**.  CimUno,  ami  Caul*. 

ttaee  wrWnt  tlic  memoir  I  hftTe  been  Uonoad  '«>  Dr.  Dajnbenj  that  the 

boncic  acid  vi|ioiir«   conuin  uitrw^cn  r>»  —  lima  MiaUmuig  Ul  views  oo  the 

origin  gf  Totoaah  action. 
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natter,    ail  Hm    mQfl  contain    chloride   Df  sodium,    carbonate   of 
lime,  the   ralphatfft  of  Um  '".    mid  nluminn,   with    l>«ir*cic 

:iin:  rid*.      Al!  ot' thrm  nrc  dlUfed  with  carbonic  arid  *n». 

mill  one  of  them  with  a  minute  portion  of  sulphuric  acid  gas. 

He   spot  DOW  Called   Lnrdurello,   where    the  new  eMaMirdttnent 
hit-  been  built.  istliSM  portion  ui'thi  -%»hV\  tWm<z  fmm  Moots  r«-tU>li 

and  watered  by  the  Itaera  from  wln-i..      ihi    hot  vapour*  SSOSpe    bjp 

orifices,  which,  like  the  mineral  springs  mark  a  line  from  N.  abd  by 
w   to  S.  nd  by  B.  (flg.  l).    The  rides  of  this  lafley  eonslst  eU 

Fig.  I.    1m ■rrfar+tto  and  tk*  Sofliom  *+*n  from  Moitl*  C*rl*ro.    LooA-- 

iM*f  8,  n>\(f  /y  £".,  Lartiarettt*  bhitd<n$i  sefn  J  mite  off. 


9,9,  Mlterrm  mA  mtdgm 


of  alberc»i   I!.:  aid  schists  with  some  points  of  pp.im 

fterpentan  tin-  towi  r  slope*,  being  part  iaJly  covered,  as  far  as 

owesiatSon  wiw  possible)  with  i  oungcr  Enaila.    Hut  whil-  L  eki 

Hunk  tin-  Bsson  "ii  tin-  EL  ami  \\\.  it  i*  (jtnti'  OptDj  ;t-  before  taid,  to 
Monte  Cerhuli  and  lt|  bol  "P™P  *'»  &•  W-  *»«  hy  W« :  it  al*>  leads 
through  undulating  pound  to  l»a;;m  a  Mnrbo,  about  a  mile  distant 
to  the  8.  in  id  hv  K..«lii'rt  hut  miners]  praters  alio  exist.  Thi 

lagoni  a«r  nrlituinlK   tunned  onthoSS  points  where  SW 

are  applied  to  tin.*  escapes  of  tin-  Intensely  hot  vapours.     I 
repressing  ths  isjnu  ri  beat,  bj    throwing  on  earth  and  clay,  and 
thus  controlling  the  size  of  the  orifices,  human  tgcnci  forma  active 

i .-■  .  tin-  number  of  which  and  their  SUC0C68ITC  uperutnnia 
are  regulated  at  pleasure.  Fnmi  the  limited  space  in  this  valler  of 
LardareUo  so  in  {gated  tnd  operated  ujmn,  various  (  t  vapour 

are  -  ■  ■  rem  altitudes  al  different  degrei  *  ol 

performed  ground  ii   in   n  eontinunlU   chaotic   State  from 


is  pea 


This 

OOtn  'I'--  onanglM  it  undergoes:  and  it*  outline*  arc  indeed  *o  con- 
stant U  WfJTOg  I'.v  rl)(*  formation  Of  ftvih  nutlet*  of  gas,  that  the  Ira- 
m-IIi-.  who   should  venture  mnong  its  mazes  without  an  experienced 

e  would  be  exposed  to  greet  danger.  Bn  n  flu-  workmen oq  i  • 
»<ll\  I  Honietimes  life,  when  they  incautiously  tread  I 

a  rwvring  nf  earth  too  thin  to  prevent  their  sinking  into  a  hot  ah. 
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Tin  I'ii   Is  i  ii<  ul.'u.  alMiiit  fifteen 

t>aci-  in  dimmtfr,  and  at  thcmoit  netivi-  nnuii'Mit  ofebollitiofl     Throw- 
ing up  Iotrc  globule*  from  its  bubbling  surface,  the  tinted  matter  Is 
ever  DuJdu  in  i  effort  to  overflow  the  rim  of  the  little  crater".  \VI 
•  v'-r  the  subterranean  vapour  escape*  from  a  crack  more  or  less  rer- 

fi< -ul,  and  which  presents  no  impediment,  the  muddy  liquid  rapidly 
attains  its  maximum  heat,  vfafau  i-   H  JUtflfi  that,  a*  M.  Lardarel, 

jun.,  informed  mc^  no  Inftranml  had  yet  ben  made  to  measure 

lircilMlcl}     t  In*  niXilUUIII    he.it      hiiir.'Ltt,     li„      .illVur  +  II    IS   [iful  iftf  >1(.' 

tlutt  mo  active  wricuuo  exhibits  greater  heat  at  any  point  where  a  test 
can  be  applied  Tmot\  -four  hour*  of  thia  procrca  suffice  to  satu- 
rate the  bubbling  mixture  with  borncic  acid,  and  the  st  iff  is  then  run 
off  into  flat  cisterns  at  a  lower  level.  Tbl  fluid  is  then*  reduced  to  a 
tlllrd  of  it.-*  volume  by  evaporation.  hn-.it  tied  by  the  hot  vapour  being 
imiiv.v.  1  111  hum  ■*  lii -in-nili  the  an.lt  pan*,  unci  thua  saving  the  form. ■•• 
coat  of  a  great  consumption  of  fuel.  After  the  addition  of  soda,  the 
df-ii'c'itioii  proeenU,  and  cr\  -.raU  of  horacir  add  HI  RUBtd.  The 
violence  with  which   tin-  hoi    pis    ihmu's    from  any  rnu'k,  provided  it 

be  rertkali  Ei  rachj  that  if  atfuic-*  «>f  •mm-  weight  are  throws  upon  i 

narrow  giuh  of  it.  lln-y  are  heuved  up  scleral  fwt  into  the  air,  and 
tattfi  UgatOQCrl  are  required  to  rapMH  the  BrujMive  IgDflti  and  con- 
duct I  OWKDl  of  it  down  to  the  drying  houses  and  pm  I. 

It  U  highly  bterv«ting  In  compare  the  present  i>Mie*  of  the  hot 
pact's  and  the  forma  of  the  Ingoui.  its  arranged  und  controlled  by  ticii «. 
with  their  natural  appi  araurc  upward-  ot"  ri»ht-  year*  a^o,  when  ex- 
amined ami  deocribed  l)v  Tnr^ioui  Tozxetti.  Tnc  thick  white  and 
hot  Milpliurciius  i'ln mis  r'isinu  hy  fits  and  *tnrts, — the  0O0lsi"ii:il  jrl- 
of  liquid  rising  from  the  boiling  cauldrons, — the  large  and  brilliant 
globule-  :i-  tiny  Ihii-i      the  circular  dupei  of  the  tagovL  -the  En» 

eruditions    Of  Milphur    on  ilit-ir  hunk*. — the  rnuVlin.'  of  the  hirht. 

piuniceous  and  hollow  ground  under  foot- — the  conversion  of  the 

cuntiguous  albercsc   limestone,   then  considered  n  primary  rock,  into 

:i  Gumaeeotui  or  meali  Hate  — the  fume*  Mrrnnfi  as  e  mw  barometer 

to  tin-  neighbourhood J, — the  perfect  suluhril;.  of  the  Spot  to  ani- 
mals, though  plants  arc  there  withered  BBd  Masted; — all  these  ph«~ 
nornena  arc  nearly  the  same  now  an  wheu  our  predecessor  described 
them.  Hat.  00  (In-  ether  hand,  some  of  flu  former  phicinnrieun  an- 
no longer  recognizable.  There  in  HO  more  a  count  less  Dumber  of 
tagnni  We  cannot  now,  a?  Targioni  did,  look  into  dry  cavities  from 
wluch  hot  blasts  only  issued,  with  noises  as  If  from  n  hundred  bellow-., 
and  ;-!i    them    fmui    those  hides  v-hieh   "We    'hen    oMurally 

*  In  his  description  of  the  Hawaii  Islands  of  the  I'aciflo,  Mr.  Dana  accounts  for 
tlti?  absence  of  active  eruption  and  projection  of  materials  into  tlic  atmosphere, 
by  tlw  Krc«t  iliiuemions  of  the  chief  crater,  in  irhiofa  Uu  noKei  mutter  hating  a 
very  i  QBdnliteswttfa  tittle  oi  ao  nom-,  ud  qoMfly  avertoifi  In  iipfron 

lime  to  time. 

f  Targioni  Tozzetti,  the  old  writer,  does  not  pretend  to  have  aicrrtaincd  the 

BM Ml  Of  ih"  vnpour;  but  Pnjfcwnt  PilU,  on  what  authority  I  kBOV  '»i.i. 

placn  it  it  1 10'   li.nu r. 

J  In  rainy  weather,  or  when  change  is  coming  on,  the  vapours  cling;  to  the  earth 
with  increased  mbteiAnNBl  BObBi  and  to  acttled  tluc  wcalhcr  they  rise  to  a  great 
altitude. 
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Pig.  2.   Grvtuti  plan. 

H. 


filled  with  boiling  mudd)    water,  discharging  gat ;  for  (he  manufac- 
turer now  utilize*  nil  the  hot   [rim,  and 
by  tin   juiditiou  of  water  makes  gaseous 
orifices  into  mud  volcanos.    Nor  Mil  n 

:»u„     i      nr<^iii/.c    A    hot    IngOlIC  AJH 

Eroachiog  to  i  in-  Sasoete  of  sixty 
racde,  -.n  1  ■  i  *  -I  ■  Turponi  gives  as  the 

maximum  M/e  ;  still  Icks  have  we  a 
Little  island  floating  in  f»ueii  u  hoi  Lake 
The  noise*  and  reverberation*  in  the 
caverns;  which  he  compared  to  tlie  beat- 
ing of  i  bondred  fulling-mill-,  von 
donhtlw*  much  niori-  UV1I DOWCBDg fhr> 
morly  than  now,  when  the  apertures 
are  M  much  closed  in,  and  the  i--m-  -<■ 
regulated.  M'c  learn,  however,  from  the 
abovc-nn  nii'nn'il  faithful  historian  two 
points  of  importance  m  (he  cuiinidern- 
ti.m  ofthe«e  lonu"  r«f  VOlctBlO  HtiOB  1 
—  1st.  That  although  the  lagoni  were 
rliin  said  to  be  incrcasm.'  i  i  imuilier, 
one  of  the  orifices,  «t  Monte  (\tboli 
mid  aimthcrat  4'nMrl  Xiiuvn.  dad  rrjiKcd 
to  act  in  his  time.  £ndlv.  That  rlomea 
were  said  t>»  \uw  by  night  *. 
That  &  connection  Bsfita  between  the 

Siilliimi  ;in*l  (In-  furim-r  p'liliixu'id  erup- 
tixe  agency  of  Tuscany  i*  apparent,,  the 
iii'Miinil  we  collate  tin-  pitmen  I  nnd  the 
former  nhrcnumena.  The  inference  is 
indeed  driiimitKi".  bj  mi  appeal  to  (he 
very-  line  under  consideration  (see  li  »  3  ) . 
Hcginning  nt   the  north  And  by   neat, 

We  mat  B.  Michclc  ;i  copious  out liur- 1 
nt  terpentine  nml  -ald>ro,  and  with  it 
much  contortion   and    rupture    of  the 

I'd  ili'/nniw  :i!1mmi-m'  I'm  r  .  id  just 

111  ton  junction,  tin  hoi  ipriogi<B& 

At  ti  lit  lr.  celebrated  for  UUlliY  age  fi.r 
their  iiiedieinul  virturs,  lui\e  their  issue. 
Proceeding  thence  over  ii  i  idi  liming 
ground,  for  the  most  part  oceupied  by 
r.rtiaii  tuff,  we  again  rind  nt  Monte 
i  '  (iii>ii  i  .Mous  Cerberus)  oa  the  S.  and 

by     K.,     ft    like    conjunct  iuu   of    -iniilur 

eruptive  rocks  nrul  dislocated  strata,  and  with  them  the  issue  of  the 

before-uii-nt limed  hot-spring?.     Thenceforward  to  the  S.  and  by  K., 

•  Targloni  Touctii  quote*  L'golino  <Ia  Monte  Catloi'l  description  "i  tbi 

at  Caste  I  Nuovo,  n<nr  to  toe  bathi  *>r  lia^ni  a  Mvrno,  and  cite*  hi* lutoe  nf 

u0»ion  tn  ilin.r  of  Mont*  Orimli  a*  in  indication  ihat  the  latter  have  nurmt 

•  thut  time. 


l*nIarrIlo 
I..,  oaa 


,  Vi..l.  , 
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tlic  luuiitii.Mt  ulhiiled  to  becomes  much  more  EDtCKBtlDg;  for,  as 
befot*  said,  four  hot  fpfry  IhhI  up  in  I he  tame  ti*ear  direction,  and 

it  is  important  to  remaik,  (fall  of  those,  the  *pring  which  is  nearest 
to  the  bond  partakes  most  of  Khar  boracie  character,  hi  -hurt,  the. 
spring*  and  the  Somoui  charged  with  sulphuric,  carbonic,  and  horaeic 
acid,  issue  upou  the  very  MHU  hoe  |  MM  in  following  (hi*  line  n  little 
further  to  tbv  S.  mid  l>>  K.  wr.  reach  Itagni  a  Morho,  whore  hot 
sulphureous  springs  unit  from  fissures  in  rocks  similar  to  those  of  S. 
M  allele  and  Montr  t'crhi-h.  Still  further  to  the  S.S.Iv  the  Imracic 
acid  fumes  tcappeai  in  a  remarkably  picturr-Mjiic  cleft  of  (he  rucks  of 
maeigno,  m  t'afctel  Nitovo,  where  the  linear  direction  of  rlio  venU  is 
•'riking*. 

rYe  have  thu>  along  a  distance  of  about  six  or  seven  Knglish  miles 
Aran  Ni  and  by  Wi  to  S.  au-1  b]  I :>..  the  clearest  possible  evidence 
that  the  p  recent  hot  *pring*  and  vapour*  HIM  HMD  n  lino  of  figure, 
in  the  nlbcrese  and  maeigno  formations,  which  was  formed  in  very  an- 
cient time*,  f.  »•-,  a*  1  believe,  between  the  eocene  and  mioccne  periods  ; 
(he  production  of  »uch  tissurc  having  been  accompanied  by  the  out* 
bund  of  k"'"1  hoaaca  of  serpentine  and  other  platOOH  roi  k*. 

\\\  extending  tlu.«  observation  I  perceived  tlint  the  other  "  BoffiODl 

of  thi-  tract  '\i>t  under  unSu  conditions,  showing  either  the  actual 

oulhurst  of  hot  •prints  and  lapour*  along  such  line  of  former  erup- 
tion, in  tin-  elo>e  parallelism  of  tin- two  line*  of  pluvooiiiena.  Thus, 
in  roy  journey  to  the  taioocne  00ft]  tract  of  the  Mnremmii  before  dc- 

scribedti  I  found  the  littk  town  of  Monte  Hotondo  to  be  built  upon 
a  junction  of  seqieiitiue  with  the  sedimentary  *trata  it  hud  traversed  . 
Mid  in  looking  from  that  *\*>t  to  the  N.  ami  by  W\,  I  saw  the  va- 

puurs  of  the  Somoni,  which  bear  the  same  name,   issuing,  like  those 

of  Lurdarello.  from  a  valley  encased  in  flanking  ridges  of  the  same  hard 
rook*.  Again,  Lhe  sulphureous  hike,  about  two  miles  west  of  Monte 
Hotondo,  having  a  major  ellipse  of  north  and  south,  is  distinctly  a 
prolongation  of  one  ol  the  uumerous  cracks  extending  thence  to  the 
S*    nnd  by  \\\  towards  Liistignann,  by  which  hnracic  arid  Mffliyti 

In  meulioninjf  these  n  Somoni,"  Professor  I'UlaJ  lias  specially  de- 
scribed tlu--'-  ox  BmOb  and  although  he  has  not  noted  the  coincidence 
on  winch  1  lay  so  much  stress,  any  one  who  refers  to  his  wooden t 
reproetuing  ttMUHlt  at  Sn*?o,  will  =n?  that  the  hn»  of  \uptuir  issuing 
from  c.iviticA  is  parallel  to  the  uinm  direction  of  the  encasing  ridges  §. 

Now,  Qum  ridges  of  llbcrese  and  mocigno  ha\c  cither  a  dominant 
direction   lioiu   H,  and    ley   W.  to  S.  and   by  K.»  or   are  perforated 

along    fttCh    Hue    In    tin    scipenriue,    jrauitolic    (grcCIlStOQtV    •  '<     other 

eruptive  rooks,  including  gabhro,  to  wbirb  I  shall  afterwards  adviTt  ; 
and  hence  it  appears,  that  the  ancient  lines  along  whfch  nature  ex- 
pended some  ol  her  grandest  cncriries  in  this  region,  are  also  those 
ilODg  wb'n-h  -In:  -.till  BUmMcfltfl  the  UlfMUl  oM'upe  of  hot  Springs  aud 

•  Thin  i-  wfttl  iJe»erir>c«l  by  Tartfioni  Toz«ttl. 
+   Srr  QnurT.  Juiini.  firnl.  Soe,  vol.  v.  p.  2!W. 

♦  Trattato  Ji  Gcologia,  p.  2H2.     Pan.  »047. 

$  I  cannot  but  caprew  a  Iiojk  iliAt  Mr.  lUltliajcr  will  ui  MMM  <»"*:  giv«  <c  Hi' 
public  a  copy  of  the  suwreation*  he  furni*br<l  to  die  (irand  Dukp  of  Tu»faiiy,  for 
lhe  rMeiiMuti  >H  [!»•  um-IijI  ^mpliivnu-iK  nl  "lit  •'  ln<t  V  >"\  » **>ii  U  lui^bl  IhOlMrfC 
to  coined  a  barrtii  Imct  into  a  «rtcoltl»v  aianu/aciuribg  district. 
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gases.  Again,  these  hot  gases  Mill  produce,  though  on  a  small  scale, 
those  <Hmversions  or  metamorjdiisins  of  the  strata  on  the  sides  of  their 
escape,  which  the  ^nlogist  ran  well  understand  to  have  operated  more 
largely  and  powerfully  at  that  period  when  great  masses  of  serpentine 
IBA  other  KBflOOa  nxb  *WB  wolfed  (or  ■trove  to  lie  evolved)  D 

eiiurn h    iirrHHiir**.    through   thr    ynntigvr   WWOttflarf   nod  oldest 

turydcpoMK.   At  Imrimmo,  for  example,  small  portions  of  the   d 
nary  albctv-tc  limnrtrmi  lutcbeen  and  are -till  converted  into  sulphate 
Df  lime  by  the  action  of  sulphuric  add   fume*  :    anil  the  schistose 

rnlnu\     i-i         luili-     i-     linked     \>\     t\\%-     mini    <      lira!      >:■!-*-     1  ■  r 1 1  (I.     j.irr.^nii 

rock  Of  a  red  colour,    lint  1  would  here  observe,  rluvt  in  these  nmri 
and  partial  metamorphoses  by  natural  causes,  as  in  those  of  am 
dutc,    MM  ■■!    I  Ik    original    lamination  or  Stratification  arc  nearly 
always  pcnrpiibh-  la  llu   lamps  "t  musses  so  affected  or  altered. 

uUn  Homao. — The  last  observation  leads  me  to  offer  some  re- 
marks on  the  nature  and  origin  of  the  "  g&bbro  rosso"  of  the  Tus- 
cans ;  for  after  an  attentive  examination  of  this  rock  throughout  the 
tract,  iinioi -iliiiii-u  to  in.  north  of  the  boraok  add  country!  I  feel 
compelled    to   express    my  dissent    from   the  opinion  of   l*rofes*or 

Paul  Sari,  ia  ffhioh  on  mend  Mr.  \v.  J.  Hamilton  in  bia  descrip- 
tion of  the  geology  of  Tuscany  ha.*  caiueidrd.  Tlw  I  hicf  masses  of 
"gabbro  rosso'*  he  in  the  tract  south  of  IVa,  inn!  easi  and  south- 
east of  Leghorn,  which  is  bounded  on  the  north  bl  the  rattan  id  the 
Arno.  and  on  the  south  by  that  of  the  river  lYciua.  Tha  wirictii  <  i 
this  took  .  iu-ti\<*l_\   exhibited  in  the  ridges  of  albrrvtc  and 

uini'ijrno,  which  fonn  the  cast  and  west  sides  ol  a  longitudinal  do* 
l " '  -■•■II  occupied  '"  nibap  null. i  maris,  thai  extend  from  Colic 
Belverj  aaai  t&e  PSaao  valley  01  tha  N.  and  by  w  ,  to  oi 

the  Ced&a  0D  the  8,  and  by  K.     The  direct  mad  from  l'isa  to 
Mnremraa  is  cninlin  t- il  along  1  his  depression.     The  westernmost  of 
tin  sc  ridges,  which  forme  the  bold  ovist,  south  of  Leghorn,  containing 
miir-ii  gpeokonftj  wrpestrae,  and  othor  varieties  of  erupi  '    also 

exhibit*,  parfioalarly  along  its  eastern  fnci*.  a  good  deal  of  the  "  gal*- 
Fnp   ii---M,"   which,    ;i-    IVd'cs>or     IMln    i t : r ■  -iiih-iI    iiw,    olilniueil    tin? 

uainc  from  the  vdlage  of  w  (inbbro,"  a  few  miles  souta  easj  of  Lcg- 

Ii-.ni,   vUeh    IS    huill    i'ii    die    suuiiiiil  mI'.i  imiiuil    lull   rmuposrd    u? 
rooka  ;— I  say  rock*  called  "  gabhro,**  because  I  shall  presently 

show,  that  two  rooka  of  entirely  different  origin  have  been  united 
under  this  one  name. 
The  eastern  01  Inland  ridge  rise*  boldly  up  into  tlw  nKKUtataa 

which  proceed  from  the  north  of  Monte  Vuo  to  Castellina  Mirit- 

I  una  on  the  south,  and  it  is  in  reference  to  this  group  of  hill*,  on  the 
eastern  part  of  which  Monti   CatU  ■  ritoated,  that  1  specially  call 

attention,  a*  it  affords  BDipla  materials  for  settling  tin-  Qneetion  adi 
has  arisen  between  Professor  Is.  SaviandMr.  W.J.  Hamilton  on  the 

otic    hand,  ami  tin    late    Prute-^»r    I.copnhln    1*111.1  am]  n   .  the 

other.  The  tire  former  hare  endeavoured  to  show,  that  whether  in 
globular  and  amorphous  form,  or  in  it-  thin-beddod  state*,  thd  h"  I 
tlnv  call  "  gabbtO  rosso"  are  metaiuorphic  ,   whilst   Professor  I*illa 

•  See  Mr.  Hamilton's  transluo'  ilrnnjitxtii.  Uuart,  Joura.Q00l.Soo 

vol.  i   p  ttft 
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nnd  mvwlf  contend,  fluif  llii-  amorphous  wui.ditir  gobbm  HUH-  Iiotc 
been  erupted  in  n  molten  state,  whether  we  OOnsldcr  it-  OOmjMM 

and  niiW'lili'il  condition,  or  the  part  it  has  played  in  jjnrtfudjDg 
through.  oicituniin£  bKikfan  and  altering  the  pin fiiisnng  •irata, 
Am!  although  my  deceased  friend  Pilln  hn  U)  a  certain  extent  put* 

tithed  thia  opinion,  he  htt*  not  flufneiently  dluat  rated  hi*  view  -,  iind  I 
am  therefore  the  more  nnxinwi  (o  do  him  ju-tir.  .  nnd  In 
of  the  reason.*  he  aligned  when  we  vUiled  the  tract  together.  Thl 
opinion  of  an  attentive  and  lively  observer  of  igncou*  nrtwn  like  IM1». 
a  Neapolitan  hy  birth,  who  durwg  inanr  years  was  occupied  in 
■■BUM  VMaVnu  il  nmlj  entitled  to  much  consideration  in  dctrr- 
BBXBBg  Mich  a  nuc-;tMii  :  i-.i'ii  hud  not  the  physical  and  geological 
relations  of  the  pkeuoinciiou  veined  «-     ^ 

to   me    ndt<    conclusive.       DlMWU 

Caatel    ABMlmu    and    ( 'mm    «   n  : 

Una  I  inspected  natural  sections,   of 

one  of  Mliich  I  Iiere  give  a  sketch 

(*M  fig.  .1),   where  the  gahhro  had 

not  iihK   penetrated    the  albrrcai   limestone,  but    had  tin  dF  in 

shreds,  routortrd  frn^mrntt.  and  folds  on  rln*  sides  of  tin-  eruption. 

Now,  tha  red  gabliro  which  had   manifestly  thus  acted  wjl*  entiivK 

an  imbedded,  nmnrphous,   K-lspnthie  mns<,   tor  the  most  part  DULU 

up  of  spheroidal  COnCTrtkHU  aSfing  a  vuriolilie  structure,  i.e.   I 

small  pu*t  trior  or  globular  surfaces  in  i-:t.-li  of  the  fold-  ur  <• 'cntric 

layer*  Into  which  the  taqp  nodules  exfoliate.  This  vanolir.ic  surface 
wax  smmH;  pointed  ml  to  mcbj  Pilln  a*  a  proof  of  the  rook  baring 
been  bfloffipletoftanoili  inasmuch  as  the  same  forms  occur  frequent lv 

in  nneirnt  plutotric  rock*  and  in  the  modern  volruuie  product*  Of 
Vt  uiviu.%.  The  rm'k  is,  besides,  often  cellular  and  ainygdaloidal  a« 
wdl  n  \rinr.l,  Skfl  nzntofoor  earthy  Scottish  traps,  oecasionull;. 
coniAiuiuv  crystaN  uf  carhmmte  of  lime,  nnalciine.  mid  also  the  pe- 
culiar mineral  rnpnreiruiite,  a  variety  of  ltllbite<  (  litinii-ilU  con- 
xidcri'd,  this  rook  is  little  rise  than  a  mriety  of  greenstone.  In  other 
words,  it  is  one  of  those  products,  accompanying  greenstone  find 
serpentine,  which  has  been  orach  impregnated  by  mm.  ami  which 
under  the  blowpipe  melt*  nx  rosily  as  wax.  Tin*.  \*  trie  "gabhrn  rosso/1 
wHbh  I  consider  to  be  a  true  eruptive  rock,  nnd  which  rise*  up  into 
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an  amorphous  mountain  mass  at  Civita  Castcllina,  where  it  performs, 
As  above  im-ninnicd.  the  port  of  an  intrusive  ugent.  It  there  throws 
oft*  on  it*  rottern  MET)  nit  tin   allien AS  limestone  in  :t  hlghlj    ftirlm    ,1 

and  mineralized  condition,  m  seen  m  tig.  I.   From  the  natural  section 
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here  exhibited,  ">t  tf  certain  that  llili  eruption  of  "rabbro"took  j 
after  the  con»«lidiUmn  nt' the  albereae  and  marignn  formation*,  i  * 
after  tin-  rcODgtr  chalk  anil  i>ld<T  eocene.  It  i»  also  further  evident 
that  another  movement  of  elevation  occurred  after  tin  uioccne  pe- 
riod ;  for  not  only  ll  the  KmMOlM  ■■OCfallfH  with  white  marl*  to  a 
gWMt  extent  loaded  with  lltbttUT,  which    ftOtQ*  pafWBI  lOftghl  infer 

ww  altered  1 1  fcrul  the wholeof  thi»ma» La* In  n  considered 

to  be  miocene,  simply  because  it  <lips  anrav  from  the  albcrese  and 
gfthbro  in  such  iniimnl  -'.rata,  jui.I  is  thin  placed  m  striking  COfltlWl 
h  the  -:il).n.  ninti.  i*t  ptiOO  M  uuirN  i'»  tin-  s  alley  which  Mir  round 
a  boat  of  "pnhbro  rowo"  in  pfxfoutif  horizontal  mid  unbroken  layer*. 
The  altered  albcrcw  at  (Sri  la  Lesti  ll. 

tmous  |0ft  'muds,  and  bears  ;i  luctatuorphic  aspect,  with  u  dicker 
Hrftfffti  iOOOtDpanwd  by  crack*  ami  nameroui  rcina  of  arraguntte 

of  which  srpeciidly  abound  near  the  jwatfoi]    »l    the  albereae-  with  the 

"gabbro."  Copper  reins  however,  either  traverse  the  olbercee  or 
run  down  its  junction  with  flic  gebbrof  and  are  then-Inn-  of  date 
posterior  to  the  eruption  of  thr  latter.  It  i»  indeed  the  opinion  of 
lMla,  thnt  the  copper  veins  havcresultt-l  fattO  the  wine  igneous  ad 

which  evolved  the  "gnbbro  rosso,"  and  arc  contemporaneous  villi 
that  rock.  ffUhl  other  author*  contend  that  thi-v  ere  posterior  to  it. 
In  traversing  on  font  flu-  mid  ridge*  which  *■  panne  *  infii  ( '.vtelltna 
from  Monte  fat  mi,  uheie  the  richest  copper  on  -  abound,  1  witnessed 
k petitions  nf  the  chief  phawnnicna  above  :dludcd  to  in  which.  b«?- 
side*  "fcubbru  rosso"   Ifid  ftlepnthic  trap   (the  ■  of  INIJa), 

there  were  Other  rOofcl  of  this  cJaej    both   of  meoutl  and  purpl. 
loura,  which  1  should  cla»s  as  pi  c  ist  'lie  and  serpentine.      All  fhev 
amorphouH  iiuumc*,  hoVPBVef  ulVQEtified  in  a-pect  and  rtl  UCCUK,  necnied 
to  BU  to  form   parts  of  the  same  eruptive  matter  which   has  DOM* 
tlttod  the  macipnn  and  albcrcw  in  line-  I'mm  N  N  W    h 

At  Uontt  <ni:m.  when  Mr.  Hamilton  seems  to  have  most  studied 
it,  the  gabbro  rosso  appears  in  n  bold  ptomouton  flouting  the  laJIci 

of  the  Ceeina  on  the  south,   end  Vmfcrre  on  the  real.     The  i 
ma*s  ia  here  the  *nnic  amorphous  spheroidal   \ariolite  as  in   din  r 
places.      Partially.  indeed,  it  assumes  still  more  a  set]  ap- 

pearance; the  dull   ml  globaler  lumps  ami  vpberadi   being  often 

enveloped    in  gfe4ffd*fl  fftitfng*i      It    in  not    ray  province  to  all>i  ll 
the    nplcndid   veinstone*  of  copper*,  occasionally   quartzow,    which 
ramify  along  its  edges  or  through  this  "gahbro;"  I  content  mv 
with  saying,   in  reference  to  the   point    af  is»u<\    that   in   numefOOe 
galleric*  ISO  OQttinCe  (he  elearcM    pTOoft  are  exhibited  of  the  homo- 
geneity of  structure  of  the  inorpnOul  gabbro,  end  of  the  total  ah- 
B  of  ;in;.ihiii-  in  it  like  OtigfaUu  M|1U  OUfl  deposit.     In  thi»  rexc^et 
it  bears  no  n-scmhlance  to  anv  niher   nietainorphosed  stratum  which 
ever  iVIl  ninl<-i  m\  ooCftoei     Tl.i  rariolitic  errangemenl  oftheepl 
roid*  i.<  »erv  *trikiag.     <  ta  exfoliation  they  exhibit  the  pustule*  be- 
fore alluded  to  on  the  external  surface  only  of  each  concern 

•  As  a  wayfaring  geologim,  I  wax  most  hospitably  received  at  his  nlla  bj  Mr. 

Bloeae,  thr  tntetlueai  proefflelee  <>f  the  am*  minea  of  tfoaU  CefieJ*    The  o« 

l»  Tory  peculiarly  diffused  wid  aienti  a  special  einrfy. 
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and  Uie*v  fall  t«»  pSeOM  exactly  like  "basalt?  en  houle."  Put  besides 
tlii-  r.irl,  which  i-  flu-  ''pdmro  **  proper,  and  piny*  the  anmc  part  in 
relation  to  tin*  sedimentary  strata  as  the  ^runitoncand  terpentine  and 
other  adjacent  rocks  of  &  Hiuiilar  origin,  Chen  «  n  rork  also  calico* 
"  gabbn  rQ0O  "  by  Stfl  nd  Hamilton,  which  abound*  on  (he  eastern 
flank  of  Monti*  Cnlini  And  other  placet),  which  in  not  only  totally  dis- 
similar in  cornjK»ilhiii  ini.l  form  Iroui  that  which  h:e-  Imtm  described. 
but.  wliich  1  admit  i»  clearly  a  metamorphosed  stratum. 

This  is  a  jaxpttififld  rcJ  and  green  cnlcarenu>  schist,  marked  by 
numuiMiM  thin  huniiut  uf  ili-|n»Mtv  which  is  rvi(]i*u(l\  nothing  more 
tlian  the  arjnlln-ralenrron*  portion  of  the  alhere*e  nr  mncigno  forniu- 
tions,  which  happened  to  be  contiguous  to  the  true  gabbro  when  the 
latter  was  erupted.  For  it  is  plain  that,  the  amorphous  gabbro  (as 
i  in  ii  veiy  clear  natural  Mvtiun)  ha*  twisted  back  these  finely 
liiiritrinAfd     jn*pideous      strata    yofll* 

upon  themselves  at  a  point  of  cmjni. 
eruption,    a*    Men   in    fig.    j. 
That  in   perforating,   bending 
bock,  indurating,  and  dislocu- 
thc  schist,  the  intrusive 

mutter    lllOuld  !i;i\c  communi- 
rated  it*  colour,  and  to  some 

.M.ni  ;c  mineral  luuipoBilum,  *  ****** ro-°  *•  AH»* ■•* «*>■*.  'A"*~. 
to  the  nrgillnecoiifl  anil  cnlearpoua  xtrnta  thus  affected  hy  it,  i«  nothing 
more  than  mint  In-  looked  for,  and  is  indeed  lYupuully  found  to  be  the 
ON  under  dinilar  genlngical  condition*.  This  appearance  of  transi- 
tion, from  "hat  must  be  granted  lobe  trucatin.  I  M.hnieiiiary  layers 
into  the  amorphous  spheroidal  n  gabbro,"  has  led  Savi  and  Hamilton 
to  think  that  the  spheroidal  red  gabbr©  is  simply  a  still  more  highly 
fused  or  altered  accumulation  of  the  same  aqueous  matrix.  When, 
however,  we  recede  from  the  immediate  point  of  contact,  wc  hate 
not  only  very  ditTerent  form*  in  the  matrices  td  the  altered  and  the 
eruptive  rock*,  but  no  evimfml  dim-it-  ice  of  cninpoMtiuu  and  struc- 
ture. 1'illn  ha.*  indeed  riled  instances  just  as  notable  of  the  conver- 
sion or  metamorphosis  of  the  strata  by  gabbro  rosso,  as  by  granitic, 
pyroxcuic,  and  porphyrilic  rocks*.  One  of  those  example.-*  i**  seen 
in  the  -j.nf  called  liotm  del  Rilmin  near  Seraaxnno,  where  the  uphe- 
roidal  "gabbro  rosso"  has  thrown  the  strata  of  mncigno  into  a 
vertical  position,  and  has  changed  them  into  jaspers  of  blood-red 
colour,  highly  charged  with  silex  and  oxide  of  iron  f. 

It',  indeed,  I  he  argument  .about  IrHimitiotis  fnnn  the  rock  wlueh  haa 
lu  'ii  the  agent  of  alteration  info  the  strata  which  are  altered,  be  ad- 
mitted, we  must  re-open  elementary  questions  in  the  phymoi  of  geo- 

•  In  bit  'Riclirwa  Mlnerale  della  IWana,'  TilU  unite,  thr '*  gabbro  roMo" 
with  the  other  ophiulitic  or  ftffpeiitine  ruck*,  which  having  acted  a*  partial  con- 
tm  Of  deration  tad  truptloa,  rlM  upaa  conical,  elongated,  and  rugged  mom 
detached  from  one  aaattMf  (y  •|"1'  Ho  'leicrlbet  the  copper  of  Monte  Calit.i  *» 
lying  in  a  true  vein,  whieh  hm  the  peculiarity  of  being  contemporaneous  nith  the 
Mandated  gabbro,  both  of  which  are  poatenot  to  the  tcilmic.iiiarv  *uata  (p.  40). 

t  Tnittato  di  Ueologia,  Tart  I.  ft,  110. 
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fcogy  whii-li  1   Mij. posed  w<re  long  Ago  set  at  rc*t.     W(  'hat 

w*v  lie  led  to  ahamlon  ninny  nOBffcwnni  al  vrbicfc  pre  had  srrr.c.l,  in 

refuting  ihe  doctrine  reepectinfl  certain  rock*  of  Cornwall,  Norway, 
and  other  tract.*  which  wen  by  some  author*  to  prove  trans- 

ition-   I'n ii ii  ir,rnnit«a  to  slate*,  and  Uiu*  to  indicate?  A  common  urii'iii 
of  these  two  cUwjtn  of  rock  !      If  tin*  mrili.nl  of  reasoning  to  tr 
entertained  (as  it  seems  to  me  it  in  by  M-  8ari),  the 

infertOOQI  which  geoJoflilOl  have  drawn  concerning  the  posterioi 

tndon  "i  granite  ma  Dtbn  igneous  rock*  unkl  depositary  strata 

will  be  invftlidftt* -d.      Tor,  Although  there  are  numerous  cxarapU 
such  ururnomeua.  which  no  sceptic  can  as*ail,  still  (here  arc  fretnj 
can's  whin   H  i     in  pOselMc  to  define  the  preci*e  limit  between  till 
erupted  molten  matter  and  the  altered  rock.    I  d  in  the  w 

untutv  of  tin-  |ili;i  iiMiniiion  tliat  such  should  happen,  and  the  time  of 

practical  ge»li»^ri-«t»  <-im  he  h-tt-r  <'m piny ■-.!  than  in  disputing  upon 
such  points.  Bone  pereoai  may  braced  eigne,  that  many  varieties 
of  trapa  and  unygdalouh  were  to  a  great  extent  evolved  from  Ihe 
molting  nt'  tin-  pre  rriattng  itrali  in  the  eraet  of  the  globe,  and  1  «m 
cpiite  reji.lv  to  adttil  that  fad)  may  harv  been  tin  en***.  Um  due 
admittriVrn  by  no  means  removal  tbern  from  iii»t  chee  of  true  amp* 
tire  roekfl  much,  in  the  eve  of  the  geologist,  have  acted  icallj 

and  chcuiicidh    upon  the  --Ir.il. i  they  have  penetrated;    for  BVefl  *  I 
<if  the  Iavii     ■  iu>    n.i'.    !».-.   :n  grt«|  part,    fused  and   BK 

mntcruiU.   formerly  accumulated  n*    rnarinr    sedimrnt,   whieh    have 
i  transmuted  by  intense  In  nt  under  pressure.  Tin  pi 

therefore,    for   whirli    1    miileud   in,    thai    the   WnOfphilQi  and    sphc- 

ruiilul  "  i;alihv«»  nr-Mi"'  of  die  Tuscani  is  from  ita  composition*  and 

■rtill  moreyrowi  the  geological  part  it  Art*  p/ayett,  n  true  plutnuieand 
eruptive   rock  :  whilst   the   red  fawniditVfl  BChiata,  which  have   hern 
»l»it  tamed   "  jpdihro,"   lire  nothing  more  than   B -liiun  utury   strata 
altered  hj  Kin   Soai  nttemlinir  the  em  prion  of  the  adjacent  masses. 
Lines  of  former  and  present   dUt  —A*   it    w  along   | 

lines  i.f  eruption  of  the  serneutines.  greenstone,  ami  ;rtibhro.  i. * 
from  N.etM  liy  W.  to  S.  ami  by  E.,  tb&t  nature  has  becu  repeatedly 
labouring  to  evolve  beat  in  the  weal  of  roaeany,  soalao  have  th. 

coudary  rocka  been  aliueAtctl  and  altered  in  thu  direction.       li    i-«   ' 
the  BUBe  line  (!<:<(  ilti'  ^rsnitic  rnds  nC   I'iombino  hove  sufa 
uprisen,  the  average  direction  of  the  nhnle  <>l  i  of  this 

of  Italy  bcintr,  parallel  to  it*. 

Further,  ii   ■  mi  tiii**  line  ili.it  the  various  Snffinni  or  •■ 
osAOi  [are v,  and  thai  serthquakofl  -till  mo*t  affect  the  surf**. .   i 
who  would  wish  fully  to  comprehend  the  plncim-mena  attendant  upoa 
the  card:  Inch  ln*i  ntrilntcd  the  west  of  Tuscany,  and  pi 

cularly  the  traoti  smith  of  Piee,  should  consult  the  descriptions  of 

Professors    Bavl    nd    Pilln.      In   uccompa  latter  ("; 

ta  Civits  <':!.f  lima,  nnn*  in  thus  paseing  frotn  \  V  \\"  to  B.8.E 
along  the  depression  in  the  eabanconinc  marls,  vrhicb  Lias  beta 

*    ParttOi  IMIa.  sad  tlM  IIaUAS  utithun  tliow  that  thcfcraniie  of  Piouibiat  *ul 

Elbs  cut*  through  the  icrpendoe. 
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the  ridges  iWr  dcscnl>ed   as  peucf -»fi  d    I.;.    -.-  -p .-nt  fa -,  gabhro,    and 

other  eruptive  rocks,  1  was  struck  vidb  the  Gut,  Chat  the  most  pow- 
erful nbratory  disturbance  occurred  in  the  low  hills  and  hillocks  of 

incoherent  materials  Along  this  very  line.  The  UCKU  fiuin  north 
tOtuiifh  ht'int:  mo-f  pnweri'iii  ill  thlfl  puriHel  nf  longll  mlr,  it  wn*  na- 
tural that  they  should  produce  the  most  dfattrOUl  I  tiW  i  in  thnt 
portion  of  the  trnct  where  M&ficH  w  ft  placed  on  slightly  coherent 
■Mil  that  rises  into  hillocks  void  of  lateral  support.  The  buildings 
which  re* tod  on  the  adjacent  hnrdcr  rocks  of  albercai*,  MbtfflSj  *$*' 
peutiue.  and  greenstone  were  comparatively  unaffected,  whillt  those 
which  stood  on  marl  had  fallen  or  wen*  much  shattered.  It  is  fur- 
tlier  worthy  of  notice,  thst  in  the  deepest  denudations  amongst  tlie 
hillocks  of  marl,  particularly  near  Lorcnzana,  where  the  earth  opened 
into  chasms,  subterraneous  waters  which  had  been  liilherto  iiimri- 
soued  rose  suddenly  to  the  surface ;  just  as  if  artesinn  wells  had 
in  n  Mink,  and  that  the  overlying  crust  of  a  basin  had  been  broken 
through.  Snouting  forth  wind  mid  mini,  the*  jet*-  of  water  »u  threw 
out  .'did  content*  that  when  diird  up  they  re-e  nhlcil  so  many 
molehills  with  radii;  the  centre  Off  box  of  each  wheel-shaped  body 
being  composes!  of  concentricallv  laminated  sands,  marking  tin-  point 
at  which  the  water  issued.  These  appearances  not  only  served  to 
explain  the  origin  of  the  larger  muady  bosses  of  similar  form, 
common  in  the  incoherent  subsoils  of  Calabria,  which  hu\e  been  «n 
frequently  subject  to  great  earthquakes,  but  may  also  be  viewed  as 
another  (ink  which  connects  the  present  small  disturbances  of  the 
surface,  with  the  former  powerful  subterranean  energy  proceeding 
from  igneous  and  gaseous  aevclopment  we  line  Lm  DOBSSdtriog. 

Thus,  in  reference  to  my  preceding  memoirs  and  in  reasoning  by 
analogy,  we  tire  led  to  infer,  that  the  great  evolution  of  molten  mat- 
ter in  former  or  ulutuuic  limes,  accompanied  by  so  much  heal  imd 
its  gaseous  attendants  as  to  metamorphose  whole  mountain  chains, 
was  succeeded,  as  the  bottom*  of  the  sea  rose,  by  a  considerable  dif- 
fusion of  volcanic  materials,  chiefly  of  subaqueous  origin,  but  in  part 
subac'rial  -,  and  that,  Anally,  the  lands  assuming  their  present  rela- 
tions to  the  sen,  the  extension  oi*  molten  matter  has  been  confined 
to  a  very  limited  number  of  fissures  or  vents  of  eruption,  many  of 
which  have  become  extinct  with  the  lapse  of  time.  A  portion,  how- 
ever,  of  these  eruptions  in  Kuropc  is  still  in  continuous  activity, 
whether  tiiifttirW  solid  mutter,  fia  at  Strmnbuti,  or  hot  springs  and 
vapours,  as  in  the  Tuscan  Snftioni ;  whilst  another  portion  is  inter- 
mittent, as  viewed  in  the  paroxysmal  outpourings  of  Etna  and  Vesu- 
vius, the  occasional  formation  of  small  new  cone*  mid  craters  under 
the  water*  of  the  Mediterranean,  and  the  fitful  lines  of  cjirtlupmkr 
^hnrkt  with  their  accompanying  nulliiir-t-  of  ivni.-r 

In  viewing  the  intimate  connexion  between  all  these  phenomena, 
and  in  looking  to  the  powers  of  the  Soflioni  of  Tuscany,  we  might 
perhaps  infer,  that  if  these  gusts  of  heal  were  entirely  represited  by 
closing  up  the  orifices  through  which  they  now  escape,  enrfhipiakcs 
to  some  slight  extent  might  be  expected  still  more  to  prevail  in  the 
neighbourhood,  until  the  expansive  forces  were  liberated;  just  as  the 
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most  calamitous  shocks  in  >u  ilabria  have  occurred  *H 

Etn.i  n  ODOll  dormant.      Putting  ami!  the 

hot   moan  mag   BBqartHombly  be  viewed  as  the 

r»jiiiiir  igneous  ncti<in,  wliirli  I   believi  '-•  l>.i>  .<■],, <    j  incalculably  more 

powerful  not  niil',  lii'i-AUM' it  i«  nn  thr  snmc  hnml  or  its  saborda 
parallel*  that  tin-  copious  masses  of  plutouk  rocks  of  this  tract  and 
the  adjacent  minci  nta  occur,  but  became  thi>  >■*©* 

lutein  n.'iiK'iil'.  ut    ■  uris  of  the  Carrara  ami  other  marbl 

their  aftfinciated  <late*  and  crystalline  nx»k<  of  the  Annan  Alp«. 
Now,  as  those  lofty  miLgsce  or  western  Apennines,  together  with  their 
lower  parallel*  in  the  Gulf  of  La  Snezia,  have-  bflBO  shown  to  be  sim- 
ply altered  &traw  of  Jurassic  age*  ;  IP  in  ci 

the  name  line  further  to  the  N.  and  by  \V.„  we  find  thiit  ten 
tiuuus  rodd  have  there,  U  in  the  Tuscan  Miirnnma,  burst  throuch 
albcrrac  anil   mifljglM  mid   LB   much  greater TOlnie,      In  truth.  the 
copious  serpentine*  and  their  accoi  .its  in  anil  around  the 

territory  of  Genoa.  have  cm  rrinl    thfl    crctaccoua   strata   into   rock* 

having  :*11  the  appearance  of  pahroKoic    !:iii  .  nntl  I  Other 

and  posterior  movements  have  there  also  affected*  though  for  the 

ino-.t  |>nr|  imrliunic.illy,  tin  ..:■■*  and  *.< 

of  mtiii Tin-  an,  whidi  on  the  tides  of  the  j>:i--  !    w  in  Genus 

to  Alexandria  Occupy  teay  bid  The  phns 

iiiiiui  im  in  the  Gcnovcsato  and  Piedmont,  like  thoie  in  the  Tuscan 
Mitriminat.  indicate  that  such  beds  of  the  middle  tertiary  age, 
whether  marine  or  freshwater,  have  been  li ihXBtl id  along  those  fines 
of  in  tarbanOBj  rUosI  Si  :<<i   »ni.  '   had   been  marked  by 

the  prntniMoii  of  ilu-  lerpesttineul  rocla  in  a  molten  state.  In  other 
wnnk  it  was  by  the  pom-  <  ^jmi,  thai  tht  great  menu 

pilosis  of  the  prc-exisiiug  strata  was  caused.  A  long  period  of  com- 
pumtivs  n  po  i  FbDovedj  one  of  the  i  arllesl  mm  rations  of  which  was 
ths  iK'cimniljiti.Mi  of  mioccne  conglomerate*,  fur  tba  roost  pari  n 
up  of  strati  prawaahj  attend  In  1 1  ie  serpent  im-  eruptions  t  as  see* 
in  the  lnIN  nnrih  of  Genoa  and  Mnvona  cm  the  doc  band,  or  in  the 
MonfernUo  (Sopcrga}  on  the  other.     Anothei  powerft  irbauea 

miliM'^m nfly  took  place*  srhen  these  rniocenc  bedi  were  thrown  npoa 
finir  edgea,  or  vrerc  fractured  ami  highly  mclined  alone  tri°  &*"»* 
general  Lines  of  fissure,  which  had  been  marked  bj  u  more  intensely 
igneous  activity  in  the  pn  vimi*  or  serpciuii 

Although  the  |>li  I'li.iinrii.'i  chi.  ilv  traatsd  of  b  thin  memoir  bare 
reference  to  11  treat  hand  of  dntf  urbane*  proceeding  «'»i  the  nln-Iefroa 
N  \'.\V  to  S.S.K.  along  a  length  of  about  lOO  miles  anil  a  breadth 
of  about  20  Quits,  n  glance  nt  the  !  map  of  ItaU  b]  ' 

lejyno.  combined  with  my  knowledge  of  •!,.    ooantrv.  hai  t 
think,  that  whilst  thi-   line  ■»('  eruption  eontainj  within  iuwlf  minor 
parallels,  there  are  other  and  divergent  lines,  along  which  similar 
strata  liave  been  affected  hv  tiie  iami  i  rupttvi   rw  Its.    Tin 
of NorthrVtsteni  luN,  which  comprehends  the  Gcnorevato  and  tlic 


•  See  Quart.  Joura.  Gcol.  Soe.  vol  v.  p.  2iJ6  tt  mfi 

t  See  MBSX  Mrinuir  anf]  Isjttoj  yuan.  Jouni.  Gcol.  &OC.  VOL  V-  1" 
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north  cif  Punnu,  MODI  to  him-  been   the  ^raii  of  -serpentine 

eruption,  from  whence  such  line*  radiate,  as  marked  Iv  the  protru- 
sion »t  intervals  of  igneous  rucks  and  the  buu>l-  of  iH't:?morphtned 
«tratft  whirli  OOBftitntfl  rli.    IoAmoI  ridgwoflta  3g.  6,  p.  3£ 

In  this  way.  the  aerpcutfaie  boaac*  of t£e  Apeanineo,  between  Itnlngun 

and  Floivn.r,  rim:  fn  D  I  from  N.W.  to  S.K. — i,  e.  from  the  Ni 
of  chief  eruption— though  diYergent  from  the  line  of  ibe  Apuan  Alps, 

ond  Tuscan  Marentmn,  arc  exactly  coiaeidcnl  with  the  major  a*(*  of 

the  Apennines  or  irreat  back-bone  Of  Italy,  the  oiliiiiniitm 

of  which,  as  nt  the  Gran  Sasso  d'ltaha,  9630  fret  above  the  «•*,  m 

composed  Of  eocene  (nuuimulitic)  and  cretaceous  rocks  reposing  on 

jurasaic. 

Again,  if  we  turn  from  the  Mil  and  look  to  tbc  other  grent  bind 
of  eruption  to  the  ml  of  the  coast  of  Italy,  as  nurki-d  Irj  NrpnftjM 
protruding  through  the  cretaceous  and  eocene  deposits  of  Corsica, 
«t'  nee  (a*  jrrnpiueallv  laid  down  by  Fan-to*)  tlint  it  marks  nearly 
a  Bflridun  hue.  Looking  thru  at  Italy  on  the  great  scale,  the  : 
lOgiltlUV,  1  think,  sati-laetunlv  COnSOd  EtB  dominant  physical  fea- 
ture* with  former  cause*  of  upheaval.  He  sec*  that,  as  it  is  in  the 
Infill,  rmivuWed  and  brokeu-up  region  where  the  Apemuuei  l«  id 
round   t.i    heeoiin     eontltiriil    viilli   tin-    Alji >.   the  great**!    rMIOCi 

serpentine  have  been  emitted,  to.  exploring  •oathwardi  from  I 
grand  focus,  he  observe?  that  tttttuU  of  th>  toUm  mutter 

nace  tjt'trn  wtru<te<{  into  rftcrrgrnt  cnicA*  <tnd fostirex  in  the  cru't 
of  the  earth,  and  extend  in  long  linear  directions  to  the  S.E.,  S.S.K., 
jinil  s      <;. ,  logical  unification  eatablii  tdeed,  not  onlj 

fact,  but  also  the  imporraul  point,  that  sneii  igneous  matter  wjw 
-!nn:lr;iii;-«iu-lv  fjmUedi  since  it  has  alone  broken  through  aod  me- 
tamorphosed vcdiinentaT)  strata  of  tin  none  ego  KhrMgfa  lercnl  de- 
gree* of  i  Now,  uh  few  parU  of  Italy  contain  ►imta  of  lumber 
antiquity  than  KauOJUTI  aT&  .  Mad  a-*  (here  is  no  evidence  that 
submarine  accumulation!  had   era  been   raised    into  drv  laud  before 

the  oratatwoM  nd  oi  nunoltdo  rocks  were  accumulated  mm  Liu 
we  hnve  a  fair  right  to  infer,  that  the  linear  eruption*  of  serpen 

and  their  nrroiiijHiniiiu  ni-.  i-l   Ml  nnd  brat.   fth     lnl   I;,    furnished  the 

i  with  thoM  chaini  at  batd  and  ibcnd  rtriti  (each  QOQbV 

raining  -iibni'iiinalr  DUlUda]   »  lio-e  feature.   ■,'i";   CODfaBtM  DAY*  heeii 

oWonoeo  on  «»  pnrumi  dogmmmii     la  ■borti  there*  i»  uu  reason  to 

Ii.lii-vc,  thai  Italy  had  im\  wrli-ilrlni.il  UVTNtrial  eu-rnuv  until  rbe 
period  of  the  post-eocene  serpentiiiouj  eruptions.     As  t'nrsicit,  fa 

.  ii  only  the  northern  prolongation  n  Bardiok  which  i  n  i  n 
9Dnrlan  foesua,  end  as  both  lalaiton  in  eharaoterbed  by  e  mgrldlafl 

chain  of  and  tot  cry*tallinc  roeks.  it  U  clear  that  a  fory  aneieut  maw 

of  land  ranged  in  tltat  ilireetiou,  as  further  proved  by  its  old  cry- 

•  Thr  rearjer  wlm  g  become  acquaints  with  the  tmious  lltholoirical 

chararliTi  of  inr  r.irl*  dUBPHkl  nndrr  ihr  lirad  rrf Seqirruin*-.  ond  which  were  all 
i  iiniTi'il  at  the  poit-aumaailitie  |i!t<>!.  DBtaVt  coniull  thr  norku  «f  Farrtn  on  l-i- 

Bn*  Mutiuinm.  *ml  on  CorKlcai  both  UlnttraKd  tij  excellent  geoli>^ic*l  BUUK 
though  the  Marquii  Pareto.  follow inir  nrecTJlinc  authorities,  has  clamed  the 
nuDiinulif*  UneStOM  with  tlie  chalk.  1  trust  he  \ull  BOH  B0N  wSlh    " 
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stalline  and  Silurian  rocks  being  overlaid  by  palaeozoic  coal  plant* 
and  u  coal  fornmiuu ♦ .  It  ia  certain,  therefore,  that  the  serpentinooi 
rrii|.t;..ni  thin-  found  111  IWH  tlODSB  line  of  fracture  ctflMMHll  with 
tin*  north  nud  south  direction  which  had  \wn   h&pnMCd  upon  the*«* 

land*  at  a  Tvrym&ote  period    Mich  (notion,  tboui  tlivcTjpcnt  from 
them,  'i« ■inir  *imuUftneous  with  the  chief  axes  of  upheaval  in  Italv. 
In  speaking  of  divergent  lines  <>f  fracture  and  elevation,  which 

offer  proof*  U  Moiultnincu-  eruption  Ami  il::-1urni ion,  I  ant  led  to 
terminate  my  communication*  00  the  Alps  and  Viumiiiur'5.  hy  calling 
attention  to  the  gTMt  puBEHHUffnl  wUcfa  arc  common  to  tiieae  two 
chains  and  at  the  same  time  distinguish  them.  To  render  my  idea 
clear  I  have  UDfiK&d  ihr  accompanying  diagram,  fig.  6.  Whilst  the 
direction  of  the  ddSffUfeal  of  Italy  ia  more  or  Ipm  at  right  auglee 
to  tin  iiiiin  .lin  i(ion  of  the  Alpa,  we  know  that  the  (rrratest  ann 
of  iiietaruorphism  has  been  impressed  on  both  chains  after  the  nnin- 
niulitic  period;  and  nirahi.  that  in  both  very  violent  niou'ineiits 
took  plaev  hAit  tin-  deposition  of  tin-  mioccue  tertian.      In  the  SUM 

*  After  this  memoir  wns  read,  Professor  Menrghini  of  Pisa  communicated  to 
Oft  thai  Prof  raw  »  Savi  and  hiimrlf  had  dikeo^ml  im  tonbli -<]  »p<  cics  of  co«J 
pUnt*  \  Ptaiptrru  arbortMtm*  anil  .tnnutaria  b/ni/ifotia)  in  anthracite  kU 
which  on  the  right  hank  of  the  Era  neir  Volterra  form  the  lower  part  of  the 
*'  Vermoano,"  nr  oIiInI  conglomerate  of  I  tali,  A  cominnnication  in  tbi«  «lT»ct, 
On  the  purr  ni  in.  pqllgarOfa,  wai it  the  mm  fal  madn  hy  Professor  Parlaiort 
at  ttic  laie  Meeting  of  the  ISritlsh  Association  at  Edinbunrh.  This  important 
discovery  seems  to  prove  that  a  lower  portion  of  the  rocks  called  verrucano.  which 

htvr  lnihi  tin  I . .  ■  n uli'rcd  to  he  the  natural  hmc  of  the  Uat,  i»  of  Bw  »amc 

mlarouitc  age  aa  the  cuuglouieialcs  of  the  Valoisiiic  aud  othci  placet  in  the  AJfat. 
Yet  still,  in  reference  to  my  opinion  above  expressed,  the  plants  found  la  Tuscany 
my  ft  tin  have  hem  derived  from  laud*  now  luhmcrged  >r  from  adjacent  abort*. 
of  trhii-li  lh«*  Silurian  and  ancient  crystalline  rocka  of  Sardinia  and  Corsica  are 
the  existing  remnants.     At  all  events,  no  rocks  have  yet  been  marie  known  to 

Clogiits  Dl  Northern  or  Central  Italy  whieh  are  of  siifncient  anlinmty  to  have 
n    the  dry  land  whereon  t tin  nul  pluutA  grew,  to   whirh  Professors  Menrghini 
and  Savi  have  drawn  attention. 

Al  It.il.  U  th amaoatd  -nil  tnnre  cloarly  with  the  Alpa  by  the  feature  of  *n. 

thrv  i  it*  i«l;nit«  .oii.iriMii  m  hoth  countries.  I  would  here  allude  to  an  abl« 

recent  memoir  of  Professor  ICeer  (Mtttheilungcn  der  Natur.  GcaelUcht.  in  Zurich, 
1050),  In  which,  (penally  referring  to  the  ca*e  of  Petit  Occur  in  Savoy,  he  argoea, 
tlut  the  plains  found  then*  lining  terrestrial  and  of  the  carboniferous  icra,  th* 
stiatum  in  which  they  are  imbedded  cannot  ho  mlttd  with  that  which  contains 
marine  I  ionic  belcmnltes,  The  general  analogical  reasoning  of  thi*  author  Is  *n 
much  in  unison  with  nil  Nvi»hrs,  as  WpTtlWJ  Lfl  the  Memoir  on  the  Alps,  IsMBi 
iiiiirs,  uud  Caipatliitim  ( Juuiu.  tieol.  Soc.  Lund.  vol.  f.  pp.  176,  177),  that  I  hate 
only  to  regret  he  should  have  omitted  to  acquaint  his  reader*,  that  I  drew  ray  ia- 
farence*  nolely  from  the  metuai  nertum  and  th*  order  and  putitton  o/Me  b+4*.  I 
clearly  staled  that  I  did  si>   in  opposition  to   my  desire  to  find  the  plants  and  ba- 

lemnites  lying  in  what  might  be  considered  separate  formations.  With  the  utmost 
rlrfrreinv  to  the  value  of  organic  remains,!  (tit  however  hound  to  affirm,  that  la 
thr  aaainplr   oi    IVtit  llinir.   the  ;iAyrir«i/  eriHrncrx   ..-enird  fairly  to  snMala  th# 

views  of  M.  Elie  <lc  Beaumont  and  M.  Sismonda.    At  the  same  lime,  1  did  not 

druj  th.-  po>.;i.ihH  though  a>  .i  t  niH\|ih»innd  hy  an  mtual  appeal  to  fart»)  of 
acenuutiiip  for  this  slnRuUr  collocation  hyau  UtxataoW  sliarp.  nn-nrJ  eunitare, 
followed  of  c<>ur«e  hy  pHiwerful  deuudatioii.  Lastly,  I  would  now  obicrre.  that 
th*  natural uta  who  ara  inomt  opposed  to  th<  vn«  i  MM  Ot  IWaumont  and 
SiHimnda  have  not  visited  the  locality,  which  they  really  mint  <1m  i  |  can 

explain  away  hy  fair  ilemon&tmion  what  they  consider  to  be  an  anomaly. 
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range  of  the  Swiss  and  Austrian  Alps,  tbr  greatest  chunks  of  me- 
tamorphum,  elevation,  depression,  and  contort  ion  h&vp  h< 
mined  upon  lines  having  on  the  whole  an  cast-north-east  and  weft- 
south-west  direction  ;  whilst  in  (be  AlrtOIIMWI  the  same  CDtsni  hm 
occurred  at  the  same,  periods  on  linear  bands  trending  generally  from 
N.W.  to  S.E.,  and  even  veering  round  to  a  meridian  utrikc  as  they 
approach  the  direction  of  the  ancient  and  pilasomfa  rocks  of  Corsica 
and  Sardinia.  Notwithstanding,  Iwwrvrr,  t heir  great  diversity  of 
direction,  the  Alpine  and  the  Sardinian  lines  of  active  disturbance  Lave 

Ffr.6. 
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radi  Ihtii  mamfrsted  along  priniirval  coasts,  the  strata  fonnrd  Upon 
which  contain  pahi-o/uir  fnssila.  When,  however,  we  pass  from  the 
consideration  or  events  so  long  past  to  the  contemplation  of  those 
agents  of  terrestrial  change  which  have  been  matt  active  in  com- 
paratively recent  times,  the  Apennines  are  at  once  distinguished  from 
the  Alps  in  possessing  those  truly  volcanic  phenomena  whi.-li 
connect  geology  and  existing  history.     With  the  most  frequent  evi- 
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danOM  of  recent  mutations  to  m  i  itonrraus  extent  in  their  outlines 
—  i.  e.  since  the  period  of  thr  glacial  wat«r«* — the  Alps  present  no- 
where the  trace  of  any  subaeriflJ  volcan  ■■  I  he  youngest  igneous  rocks 
bang  tli  e  traversed  the  older  tertiary  depojiCl  of  thr 

Yiocutin  mid  other  tract*.     The  \-r  on  the  cootrarr,  offer 

proofs,  particularly  on  their  western  bhorea,  not  only  of  recent  o»- 
eillatiuti*.  hut  also  of  copious  io!cn  ana.     Thus,  as  was  re- 

cently shown,  mlmpftOOJ  volcano*  were  Ifltaoaah  actnc  during  the 
penultimate  M  | .»«!.  bJqqc  a  band  parallel  to  and  flanking  the  Apen- 
nines, which  had  been  raised  at  a  former  epoch.  After  these  lircs 
wpre  spent  and  Clieir  ilcicrtinna  raised  np  into  the  wcxtrrn    I.r.uK  <■'' 

the  Papal  ami  Neapolitan  States,  we  have  no  proofs  of  autMicriaJ 
TOlcanicit.y  until  Vesuvius  hur*t  forth,  save  the  case  of  the  volcano  of 
Latiutu  '.  whose  period  of  acdrhj  Is  toal  i"  the  suae  of  time,  and 

the  noUhlc  examples  among  the  curly  Greek  settlements  in  the  Bay 

of  Naples. 

Lastly,  let  us  n •eollect,  that  in  the  tract  of  Western  Tuscany 
wliieh  has  been  the  special  subject,  of  this  memoir,  nc  alio  read  a  most 

instructive  It  "n  upon  the  efforts  of  subterranean  iy* eovs  forces 
to  develope  themnetee*  at  successive  periods  ft/ona  one  and  the  same 
established  La  ml  of  active  chautje  in  the  crust  of  the  globe.  For  whilst 
one  extremity  of  this  band  u  marked  l>v  il><  eraptioiUI  of  Kschia  and 

Vesuvius,  when  roIcanSl    lotSon  luis  prevailed  in  the  historical  period, 
we  have  only  to  follow  sueh  xone  from  Naples  tn  tin-  \  \  \V    to 
that  it  passes  along  a  port  inn  i»l  the   Papal  State?  th  earlier 

volcnuos,  and  El  directly  coinciili-nt  wHh  tTRCbj  pOWCHullj  nrTcctc:!  in 

nrii-Ji  more  res  orioda.  along  om  of  which  rokank  action  Ki  still 
partially  developed  in  the  hot  vapour  iiMica  of  the  Tuscan  Marc  mm  a. 


Aeiui.  10.  IBM. 

William  Murray,  Esq.,  was  elected  a  Fellow. 

Thr  following  communication  was  read  : — 

Observation*  on  the  Disc-tvery*  by  pRor.  Lei'siis,  qf  ScUtVPTOTlM 
Ma»EH  ON  Hocks  in  McNim:  Vn.i.r.v  m  Nubia,  indicating  that 

within  tht  HISTORICAL  PERIOD  the  RlVIR/ouw*  (it  a   Hll 
l,y\y.i.  than  in  yiovKl^TiMtis.  By  L.  IIohni  i '.U.S.  &c. 

[Jtotrac4  ] 

Tin:  author  having  Riven  Prof,  l  looount  of  the  position  and 

character  of  certain  hicrojrK  |.hr  ir  I  ■ '     of  tin   river 

i-  .1  fa  tin-  tune  of  Araenemhs  the  Third  I  Maris),  nhont 
9200  years  h.c,  on  tlie  fuce  of  the  foundation  rock  and  the  masonry 
of  two  fortresses  which  were  built  by   Sesuntesen,  predecessor  of 

•  Sc  ,,i  ion  of  the  Superficial  Detrituj  of  tlie  Alp*,  as  compared  wlia 
last  of  Northern  &oev«.M    (Qwarwvmro,  Oeol  Boe.voLvlai.6li.) 

♦  quart.  Journ.  Ccol.  Boc.  ioL  vi.  a.  2M. 
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Morris,  on  the  bt&ki  of  the  (fih  ftl  Etaame  h  Nubia,  and  having 
referred (o the  hypothtm  proposed  I jj  Prof.  Lepras,  in  oxplmotioa 

of  the  great  d  c-(i  fed  >s  i  n'ii'-.  1-hl-ImIi)  inpiraii  between 

the  highest  ancient  IctcI  of  »h-    ml   I  I  1  thl   Nile,  *•  indicated  b] 
ii|i]nrinii-.i  of  flu  markings  am)  the  hfafcool  level  of  the  water  daring 
the  inundation*  Of  the  present  day,  viz.  that  the  bed  of  the  Nib  in 
Nubia  li  -eavnted  to  a  depth  of  -7  feet  during  the  last  -10(10 

J  I  ;ira  ;  WMmkl  to  inquire  into  the  physical  and  geological  features 
of  the  Nili-  Vnlley  in  Nubia,  untiring  the  power  of  the  utream  nil 
the  hardness  of  it--  bed  Lurludtui;  the  volume  and  velocity  of  An 
river,  it*  depth  and  degree  of  inclination,  and  the  lithologic&l 
character  of  trie  rocks  over  which  it  passes.  After  b  li  Dgl  bcocd  con- 
sideration of  these  important  condition*,  Mr.  Horner  ftrrivexl  at  the 
conclusion  that  any  wearing  away  of  the  bed  of  the  channel  north  of 
Semne.  the  l!tC  ol  tfaoOO  iinei-nt  mli.imlnr   marking*,  could  not  fasti 

taken  place  within  the  historical  period.  The  only  hypotheses  that 
in  the  nuthor'a  opinion  could  meet  the  requirements  Off  the  facts  ob- 

HTtodL  vould  bo  cither  tho  voarineavagrofa  roof  <»r  harrier  at  the 

place  in  question, — a  DTOOCfll  requiring  too  lOBU  ii  period, — orthcc.T- 
hteneo  at  some  distant  period  of  a  darn  or  harrier,  formed  perhaps  bv 
a  landslip  of  the  hanky.  h(  runic  .inrrow  gorge  in  the  river's  track 
below  Semne,  which  in  tbff  eoiirac  of  '  "  <■    bud   RttUD  been  washeil 

away: — batoftho  .  >■  of  any  inch  canftmction  of  the  chicnd 

where  «uch  a  harrier  wa*  pnwiblc,  the  author  stated  there  is  as  yet 
mi  •  utlenoo ;  and  he  concluded  by  observing,  thai  the  Qonditloni  at- 
t- ■mlini*  thflM  marking*,  at  present  so  enigmatical,  offer  mi  interesting 
problem  to  any.  geologist,  well-wned  in  the  orationi  of  ph\sieaJ 
Structure  involved,  who  may  hcrenlh  r  visit  Nubia. 


April  H  1850 

Douglas  Denon  Heath,  Esq.,  was  elected  a  Fellow. 
The  following  communications  were  read : — 

1 .   On  the  Till  near  Wick  in  CaiTiisrw.   By  John  CtMIOKIf, 

I'lsq.  \Coiii\,wn>r,tt,;l  hi?  ;h'  Pri'A>tlr,tt.\  H'ith  a  Not*  on  the 
Siikllk  fount/  in  the  Till  by  Mr.  Clkchohn.  Bv  Jam** 
8Mmif  Esq.,  F.G.5. 

[Abttract.] 
In  examining  the  Boulder  Clay  or  Till  that  occurs  cm  both  aide*  of 
thr  BOj]   Of   wkk,  U  i.  thick  £  j"i-it   of  vtiv  hard  greyish  clay,  mid 
in  ulrnoM  every  district   of  the  county  of  .,  the  author  liad 

particularly  noticed  the  fag  >f  the  majority  of  the  con- 

tamed  shells,     in  seooanttaft  for  thli  phsactomfiDOi]  i     A  red  as 

iiuuhni.vablc  the  an  ii.n  oi  IccberaOtfOfiOM  over  the  SCR  l)Qtl*HU,  w)ttch 
has  barn  brongjbt  fomnrd   by  Rome  a*  sufficient  explanation  of  tlu- 

OODOtini    iuii,lifi f  [J  |  !U.      The   Inrccr  .*m<l  stronger  shells 

would  be  broken,  as  is  hen    tie   MM]    Imt  the  smaller  and  more 
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fragile  shell*  al*o  would  liavr  been  comminuted, — &  condition  that 
does  not  always  obtain  in  die  Till,  as  for  instance  in  the  ease  of  the 
Tumtetla  ttrebra.  The  author  thought.  ban  f\  I  tliat  the  condition 
inwhieh  :tni  I'.-.-i  ,n,n;(     <.|     ugaj     belli,  ofkind*  similar  to 

thoM-  Of  tin  Till,  iin-  (band  m  tlit*  *Unnnch  of  the  Cat-rUh  (Anarrhica* 

lupus),  common  oo  our  coasts  would  be  a  likely  explanation  of  the 
condition  tn  which  tlie  dbells  of  the  Till  are  usually  found. 


jVof>  on  the  Siikllii  found  in   thr  Till  Ay  Mr   ('m<;iiorn.      Bj 
James  Smith,  Esq.,  of  Jordan  Rill,  F.G.S. 

The  shells  arc  much  broken  and  water-worn  ;  I  could  only  in* 
the  following  »|h*cu»  : — 

l»<-nt!ilinin  I'lit.il.'     (.,,/>■!.  up. 

Siixinivn  ru^<iMi.  Linn.  >p. 

My  a  frunentn.  Lntn.  (vnr.  Udderallensis). 

Tcllina  proxima,  Iirow*. 

— —  aolidula,  Venn. 

i  'v  [iiina  [slnniiiea.   /,.>///.  N|i 

Astaru  I  8mA 

— ^—  Withamij  Smith. 

borealis,  Linn. 

(  ardium  erlnlr,  Etna* 

echiuatum,  Linn. 

Turritella  tcrebrn,  Linn,  sp. 


2.    On  Me  Otvurrenc*  o/Marinp.  Siikt.l*  £n  /A*»  Stk  ATiricn  Bene 

■I  i.ow  -mi:  Till.  By  Jaukk  Smith.  Esq.,  of  Jordan  Hill, 
I  G  S.  With  a  notic.r  of  thf  OcGtmAM  <>f  Marine  Shell* 
hi  the  Till.     By  J.  C.  Muokk,  Esq..  See.  U.S. 

In  the  basin  of  the  Clyde,  tin-  Till  or  umtratitivd  Innildcr  clay 
grneudU  rrMi  upon  the  beds  of  (he  coal  formation,  or  upon  nicks  of 
nn  earlier  ibite  :    ami  lhem«  mibjneent  n  Imn-u  always  fractured 

where  they  are  in  contact  with  the  Till.  There  are  however  «cep- 
lioofl ;  sometimes  the  Till  rests  upon  scratelit  1 1  bul  unbroken  surfaces 
Of  (bote  rocks  ;  and  sometimes,  but  very  rarely,  we  find  immediately 
below  ilu-  Till  lied*  of  laud,  gravel,  ami  liunioHted  elny, — fragmcata 
apparently  of  U  older  allimul  em  erne,:,  which  has  not  been  entirely 
NDov-d  \\\  the  muse,  whatever  it  was,  which  lodged  the  Till  on  the 

surface. 

1  niil  tlie  discovery  which  I  am   about  to  e<  mmiraioatC,  no  marine 

remains  had  been  found  in  the  beds  underlying  the  TiD.     We  had 

i  hi  refore  no  direct  <  \  nlenee  to  prove  that  those  beds  are  of  the  same 
je  as  the  deposits  which  lie  above  them. 

Uawng  been  informed  by  Mr.  John  L'rait;,  i'.Cr.S.,  that  a    1m. I    i.| 

■hells  bed  been  dieeowed  near  Airrlrie,  much  higher  than  anv  nw»- 
rioadj  bond  in  Scotland.  I  oanaSdered  it  ofimportuoe  to  ascertain 
the  exact  amount   of  the  elevation  above  the   pre6eut   level   of  the 
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K&,  as  well  «w  the  -|><  -rii  M  -t  tfct  •hells,  mid  the  nature  of  the  deposit 
in  \shu-h  liny  were  found.  Mr.  Craij:  kindly  accompanied  me  to 
the  locality,  which  is  near  the  Monkland  Iron  Works,  and  about 
fourteen  miles  to  the  nouth  east  of  Glasgow. 

Tin-  Airily  drpiiMi  in  ipicttiou  proictl  to  be  a  lied  of  the  Trtlinu 
proximo.  Brown  (T.  calrarral.  Linn.),  an  aretfa  ipedjJU  «ftWBttto 
abundant  in  the  Clyde  pleistocene  tied*  overling  the  Till,  and  which 
J  had  formerly  procured  from  a  Brickwork  in  the  same  neighbour- 
hood. Tlic  »hclls  in  the  present  instance  were  discovered  by  Mr. 
James  Russell,  an  operative  miner,  in  digging  ft  well. 

1  ascertained  the  elevation  of  the  plnce  nbove  the  summit-lcrrcl  of 
the  Monkland  Canal,  by  barometrical  lutuun  merit,  to  be  248  feet, 
which,  added  to  the  height  of  the  canal  27$  feet,  made  the  elevation 
of  the  surface  of  the  ground  5*2-1  feet  above  the  high-water  level  of 
the  sen. 

Tlii*  is  at  least  150  feet  higher  than  the  highest  level  at  which 
any  shelly  deposit*  have  been  hitherto  diMOTOfd  m  Scotland,  and 

they  have  only  Wen  discovered  *o  high  as  that  level  in  the  two  fol- 
lowing instances-    Mr    I'mitr  tmuid    slu-IU   near  Airdrie*.  at  the  enti- 

mated  height  of  350  feet,  and  Mr.  Prcstwich  found  them  at  the  same 
height  at  Gamrie  in  Banfff. 

At  the  time  when  Mr.  Preitwich  made  that  discovery,  it  was  uot 
auapected  that  th*  ahells  in  these  very  modem  deponiu  differed  in 
any  ptipwt  from  the  shell*  now  inhabiting  the  adjoining  seas,  and  he 
accordingly  named  those  which  he  discovered  after  tin-  recent  species 
which  must  nearly  resembled  them.  Suspecting  that  a  difference 
existed,  I  requested  leave  to  examine  them ;  having  done  *o,  I  find 
tliiit  they  posses*  the  same  arctic  character  llul  the  Clyde  sheila  do, 
and  in  particular,  that  the  xpecics  which  Mr.  Prestwich  muned  Trllina 
tenuis  is  in  fact  the  TtHina  proxima,  the  same  species  a*  that  found 
on  the  present  occasion.  This  is  a  fact  of  some  importance,  because 
it  haa  been  rappond  by  many  geologist*  that  nntu  of  the  shells  found 
in  the  raised  beds  in  the  east  coast  of  Scotland  differ  from  those  now 
inhabiting  the  adjoining  sen. 

The  moM  leiinirknble  circumslaucv  attending  the  present  discovery 
is,  that  the  shells  were  imbedded  in  the  stratified  elnv  below  the  Till. 

Mr.  Russell  states,  that  at  the  depth  of  fourteen  feet  from  the  surface, 
after  poarfng  through  the  Till,  he  came  to  a  bed  of  brick  clay  COB* 
taming  the  sheila,  which  were  therefore  jlii  feet  above  the  level  of 
the  sea.  I  could  entertain  no  doubts  a*  to  the  nature  of  the  tuper- 
in<  -umbent  matter,  as  that  part  of  it  which  had  been  thrown  out  was 
left  lying  at  the  mouth  of  the  well.  It  was  unquestionably  the  true 
Till.  Indeed,  if  I  had  entertained  any  doubt  as  to  this  point,  it  would 
have  hr.n  rriiHm.l  l>\  thQ  41MUT  N'J  of  •  RttfJl  Ul&Itft  boulder,  which 
was  found  about  two  feet  ahovr  the  bottom  of  the  Till.  I  may  here 
observe,  that  granite  boulders  to  the  east  and  south  of  Glasgow  are 
excessively  rare,  and  very  small ;   1  Imve  not  MB  any  larger  than  a 

'  See  in)  |u|-«-i  mi  thl  I  Bl  I  Imp  •  ■>!  i.<'«l  iii  ihe  Briiiili  UlmnU,  Mem 
of  Wcrncnsii  !<oclety,  »ol.  vilL  p.  59. 

t  Proectdinjcs  of  Geol.  Soc.  vol.  ii,  p,  545. 
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man'*  bead ;  but  at  we  go  to  the  north-west,  they  increase  both  in 
number  fcnd  in  size      Tin  innrcst  granitic  rock  in  that  direction  is 

at  Criinchan.  about  mMv  miles  to  the  north-west  i>f  Ainlric. 

In  the  Till  itself,  organic  remains  arc  ao  run?,  that  it  has  been  con- 
sidered by  some  geologist*  a*  tJtOgjBtlMV  deMiluu-  of  them.      XI 
are.  bower*  pemefh  well-authenticated  i  of  the  bones  of 

the  AhH  elephant  being  found  in  it,  and  upon  one  occasion  I  found 
broken  and  water-worn  fragments  of  shell*  irreguh.rly  ttJipciKd  in 
it",  anionic*  t  wlueh  I  re»«guiM-d  rln-  iiiii**i\r  hugr  "f  l-Iic  Cyprina 
IthiHffira,  linn.  Bp.,  and  the  stein  of  a  InTge  specie*  of  llutony*.  ap- 
parently the*  .ami  by  Sir  Charles  Lyell  in  his  jx 
on  the  Changes  of  I.o- 1  »>  Swcdenf.     Both  Bfieciee  abound  ho  the 

plristurriii-  bed*,  but  neither  of  ihcin  is  found  in  tin-  hraitllfatttlt 
adjoining  sen.  Tin-  hIu-Uh  hi'.-lv  di«rmi  re:l  in  the  Till  by  Mr.  Cl*g- 
hom,  ej  wick  and  at  Thurso,  are  pfecudy  in  the  same  stale  as  tlioae 
disco"  i  1  in  ii . ,  aameh  broken  and  water-worn.  I  may  add,  that 
they  bra  the  mm  arctic  ohtftctfr,  for  amongn  tbem  1  observe  the 

MM  OP  ntlcnrra,    the   .httirtf  horeolis,  Linn.  M    |    mid 

lii      i.\t<:rt*  Without!  of 'my  catalogue,  yn  named  hecauae  the  shell  wan 

Bent  to  BM  from  Bridlington  by  the  late  Mr.  Wit  bam  of  Lartiugtcu. 

We  mav  oondnde  from  tin- "facts  now  brought  before  the  Society, 

init  tbc  stratified  beds  which  lie  imukodiatal J  U*h»w  *ih! 

above  it.  till  hidoug  <<■  thi  nnmegeologi  al  period— to  that  which  im- 

■  I  thl  en-  lent,  and  which  has  been  nanu  ii  in   I' 

Bdwsrd  Forbca  l  (><  I  Hienl  epoch. 

1  may  add.  that  Mr.  Russell  states  that  after  nrtvMug  through  the 
shelly  bed  of  brick  «]:n  ,  be  rami  iptiB  to  the  Till  ;  thus  proruig  in- 
di«putnbly  what   has  alwiji  been  .  timt  there  ha*  been 

more  than  one  deposition  .'iil  or  boulder  clay. 


NbtUt  of  thr  irr  of  Miium.  BmiU   in   the  TlLI..        By 

.Ions  1'aiiuicu   Mooki  .   1.  •(..  Bee.  f».S.        In   a  Utter  to  Jame* 

Smith,  Esq.,  of  Jordan  Hilt,  A'  C.S, 

"  1  ii*vr.  tWO  \nc.t*  (ii  eoniiuiuiicile,  which  hare  come  uithiu  my  own 
observation  in  Wigtownshire,  and  which  will  interest  you  who'  hare 
paid  so  orach  attention  t<>  plei-ini 

"  l*t.    After   diligently  hunting  the  boulder  clay,  whieh  usually  is 

found  to  rmiiiii  .  iall,  and  that  sparingly,  1  suc- 

ceedod  b  finding  on  perxocl  rata  tSjiaiertttomprtm,  Mouiag.sp. 
The  spot  where  I  found  it  is  on  the  west  shore  ot  Loch  Ryan,  about 

two   oil.  r    Dram  Stranraer;    it  was  imbedded  in  the  genuine    Till   or 

brown  sandy  nn&tntifled  clay,  with  blocks  of  transported  rocks  inter- 
spersed through  it. 

•  I.  Reposing  on  the  Till,  patehei  net  .  lay  containing 

no  gravel  or  boulders,  occ»miimIIv  OCCUT  in  Wigiimnshirc.  Uu  on* 
of  these  i»  ejected  tin*  Culhnrn  Tilrwnrk,  within  half  a  mi!*  of  St  ran - 

•    S.v  iiiv    pap*   mi   Wii'ii     \!.in..ir-.  rol 

r  Philosophical  IraancUou 
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raer  ;  at  this  locality  the  cUy  contain*  Xueuta  obiongat  Brown,  which 
appears  to  have  lived  u  I  dkd  on  the  spot;  as  iti  all  the  specimens 
tlh  two  valval  were  nnitcd,  and  appear  not  to  have  suffered  the  least 
abrasion. 

'*  I  semi  \ou  these  facts,  as  they  may  be  of  service  to  you  in  specu- 
nrj  the  origin  of  these  bed*  " 
•20th  \pr.l.  1880, 


.1.  On  the  New  Ki:n  Sandstone  of  the  Southern  Portion  vj 
the  Tali  "/  Mr  Ni  in.      Rv  Houkkt  Ha«km;»>,  Esq.      | ( 
munieated  tty  the  Pretitteiit.  | 

[yfSafrocf.] 

The  sandstone  occurring  iu  the  southern  portion  of  the  Vale  of  the 
Nith  fofm  the  north-we«t  extremity  of  the  groat  triossic  formation 

which,  rum  ii  it  iH.'inj;     >ml\\  of  Applohv  in  V*.  M rrhnnl.  l»:i"    ;  ■■«  north 

ward,  hiring  the  mountain  limestone  for  its  eastern  boundary,  until 
it  tenches  Diuiifriesdhin*.  Ita  western  boundary  is  also  mountain 
lime-'.one  until  it  0OBKI  iu  contact  with  tli.   BMtOEB  extremity  of  the 

M**--t   OuB   b   rl       1   ronl-fnld,   froQQ    "lniiif  it  tuiii>  m-Mftiu.l,    billing 

the  edge  of  thin  formation,  until  it  roaches  the  sea  iimr  to  the  en- 
trance- ut  tin?  Solwav  Firtli,  uoder  which  it  passes  and  again  reappears 
in  the  MNitbera  i  of  Dmnfrbi  h 

The  eastern  limit  Of  the  new  red  sandstone  in  Dumfriesshire  is  the 
parish  of  Canobie,  where-  it  lit  »een  in  the  bed  of  the  river  Elsie  tfl 
Obit  llrwlgc.  Itsnoithcm  extremit)  iii  this  parish  i*  met  with 
a  little  higher  up  the  river  tit  a  plan  called  Knotty  holm,  ue&rto  which 
the  Canobie  conl-th-M  MWinWfflfft,  Htf  MW  ted  sandstone  forms 
the  south*  rn  p-irtion  «>f  thin  parish  ;  from  v.  licun  it  ranges  westward, 
and  passing  through  the  greater  portion  of  the  parish  of  Half  Morton, 
i*  again  seen  and  worked  BXtnmvelj  in  the  adjoining  parish  of 
KLfkpatrick  Fleming.  The  upper  portion  ol  this  parish  consiM- 
intMi:it:tlii  linn-  i"iir.  v\ li'uli  form*  thr  northern  boundary  of  tin- 
sandstone,  and  tin*  limestone  extendi  for  a  considerable  distance  in 
n«onrhv.l--trrlv(lirn'tioii(  forming  the  northern  extremity  of  the  sand- 
stone in  the  parishes  of  Anunu  and  Cumim Ttrecs.  The  sandstone 
occupies  the  whole  of  the  former  parish  except  a  small  portion  of  it* 
RfttUCnO  p:irf,  nud   in  the  lntter  it   is  confined  to  the  SOOtbftTS  end. 

kla  the  parishes  already  nuoticmd,  of  vhkb  it  constitutes  a 
part,  it  occupies  exclusively  the  parishes  of  Gretua  and  Doniock 
which  lie  upon  the  DoargSn  of  the  Bdwtt  Pfalh.    Tba  parish  of 

llullitvcll.    «!■:.!    of  ( 'iiniiiMTiri-rs,  and  bord*rnii|£  the    Firth,  is  coro- 

1  toned  principally  of  mountain  limestone,  and  it  is  prnhahln  thnr  near 
icrc  the  .v.'imlstonc  RSjsin  passes  uiul'-r  thl  Rttsn  of  the  Sol  way  be- 
fore it  reappears  in  Caerlnveroek,  west  of  Kuthwell  ;  and  here  com- 
niencca  that  portion  of  the  new  red  sandstone  to  which  this  tOOOOtf 
more  untiieiliatfly  refers. 

In  Cncrlavcmck  the  eastern  limit  of  this  sandstone  cannot  be  as- 
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oertaineil,  on  account  of  ■  considerable  portion  of  the  » tonus  called 
I^ocher  Mom  filling  up  the  interval  between  the  cfomtlOfifl  of  this 
locality  and  thoM  of  the  adjuiiuux  parish  of  Ruthwcll.  It  is  bow- 
evtr  pTOteble  thnt  the  sandstone  nbuL«  ngaitut  the  whin*,  a  rock 
which  appears  Co  mn  acaword,  and  which  w  wn  in  A  cutting  of  ths 
Glwipiw  and  South-Western  Kailway  BV  the  Racks  slat  ion.  This 
srhiti  appear*  to  be  a  continuation  of  the  hill*  of  Tinwald,  '1 
wald,  and  Mousewaid,  winch  run  in  a  north  and  south  direction. 
From  Cacrlavcrock  the  sandstone  continues  its  course  northward 
through  the  whole  pariah  of  Ihimfric*.  from  timiec  pnMing  into  the 
neighbouring  parish  of  Tinwald,  but  along  the  whole  of  its  eastern 
boundary  to  this  parish  it  is  covered  bv  the  same  morass.  On  ap- 
proaching the  Bar  Uill  of  Tinwald,  which  consists  of  whin,  the  sand- 
stone take*  an  easterly  direction,  hii<1  after  paatdug  through  the 
lOHthcm  end  of  the  parish  of  Kirkmtchacl  i*  again  met  with,  occupy- 
ing a  considerable  area  in  the  parish  of  LochmabeD.  Hen  it  is 
bounded  on  the  south  bv  whin  and  mountain  IboattOMi  on  the  weal 
by  the  whiu  lulls  of  Tinwald,  ami  mi  tin-  east,  after  crowing  the  river 
Annan  and  entering  Applcgnrth,  by  the  wune  rock  in  this  pari-li. 
On  the  north  it  enters  the  parish  of  Johnstone,  and  here  it  has  again 
the  whin  boundary,  which  continue}  through  Kirkuuchael  into  the 
more  northern  parts  of  the  parish  of  Kirkm&hoc  ;  the  hitter  is  pi 
cinally  emu  prised  of  new  red  aniidtfnur,  and  lies  south-nest  from 
Kirkuiichael.  After  leaving  Kirkmnhoc  it  passes  under  the  river 
Nltfa  and  reappears  on  the  high  ground  at  the  south-east  end  of  the 
parish  of  DiiuBcorr,  where  it  is  also  hounded  by  whiu.  Of  the 
adjoining  pariah  of  Holywood,  south  of  Ihmaeore,  the  uinii>i< 
forma  the  whole  except  the  western  end,  which  is  likewise  wl 
From  Holywood  it  crosses  the  river  I'lciidcn  and  enter*  the  stewnrtry 
of  Kirkcudbright,  and  after  ddftlng  the  whiu  hills  of  Kirkpatrkk, 
Irongray  and  Tcrrcagles,  and  the  elevations  of  the  same  nature  in  the 
neighbouring  parish  of  Troqueer,  it  again  passes  under  the  Nith, 
south  of  Dumfries,  and  from  thence  the  river  forms  its  western 
limit. 

The  points  of  contact  between  this  deposit  and  the  sandstom  fa 
this  locality  are  obscured,  and  the  strain  tfceznselvM  in  s  great  mra- 
sure  covered  up,  by  the  sands  and  psvd  of  the  boulder  formation 
and  by  the  debris  produced  by  the  decomposition  of  the  whin. 
There  lire,  however,  many  quarries  and  natural  sections  from  whence 
a  knowledge  of  tins  formation  may  he  obtained. 

In  the  parish  of  Caerluverock  the  sandstone  i»  wrought  at  Baukend, 

•  I  hnvr  adopted  the  local  term  '  W  liiu  '  fur  i  rock  which  is  the  most  pmaltnt 
mi  liiiiufnesahirOi  and  to  which  the  name  Greywackc'  was  formerly  applied.  Al- 
though the  term  *wh!n '  is  often  untd  to  ugiiff)  tv  ignmtiii  mek,  lure  it  relates  to 
an  aqueous  one;  but  from  the  ibssnoS  "f  fossill  I  have  bsCd  unable  10  rate 
any  of  lh«  accepted  (ecological  formations.  1  learn  however  from  Prof.  Sedgwick 
thai  in  some  parti  of  the  .ouih.ni  liiKhUimU  of  Scotland,  of  which  (bit  rwk  (oiut 

a  pirt,  be  has  discovered  several  bands  of  fowih,  arid  from  tbcm  be  is  induced  to 
eonrhulr  that  the  whole  or  nearly  the  whole  of  these  bands  ire  below  the  Siltsrka 
formation.     In  lithulogieal  character  the  compact  whin  approaches  near  to  the 

upprr  Sdurian  of  Kendal. 
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at  its  southern  extremity,  and  near  (he  villa^  of  that  name.  llere 
it  consists  of  beds  of  solid  rock,  each  bed  bemg  composed  of  Ituutu:' 
of  different  degree  ol  fineness.  The  fine  lamimv  trr  regular,  and 
seldom  exceed  n  quarter  of  nn  inch  in  thickness;  tin  Mm  BDM  viiry 
from  nnc-f Jiinl  nl  n  inch  to  a  inch,  nd  IM  Wl  irregular  in  thick- 
US,  'l"'li»-  It'll?  separate  along  the  faces  of  these  lamina.-*  and  often 
whore  tin-  fnre<  of  tin-  courser  laminar,  have  been  exposed  the  gnun  is 
of  a  rough  unlutc,  vkkfa  UftlKM  the  rOCa  appear  Conner  than  it  really 
i*.      The  vnrying  thickness  of  these  lunimir  mUo  sometime*  cause*  the 

faces  to  have  a  torn  and  rough  aspect  owing  to  their  passing  into 
each  other.  Each  of  the  strata  wmpogng  the  quarry  is  of  con- 
siderable tliirkrns*,  in  sonic  cases  upproncliing  neurly  ,*i\  feet.  The 
whole  of  the  rock  i»  false -bedded,  ami  mnre  irregular  than  any  other 
•  I  i  irry  in  the  district.  The  false-bedding  extends  even  to  the  ■ml 
which  OMBpON  the  strata,  some  of  these  having  not  only  different, 
hut  even  opposite  directions.  On  the  whole  the  inclination  appears 
toll.-  tmvnr.l-  tin-  .south-west  at  a  small  angle.  On  the  north-west 
corner  of  the  quarry  sonic  higher  beds,  flaggy,  more  regular  in  dip, 
but  of  small  extent,  are  to  he  seen.  The  whole  quarry  abounds 
m  faults,  to  which  the  irregularity  of  the  dip  is  hi  a  great  measure 
to  be  ascribed* 

About  half  ii  mile  to  the  north  is  another  quarry,  at  a  place  called 
Green  Mill.  Here  the  dip  is  very  regular,  being  nl  un  angle  of  about 
32s  V.S.W.     The  upper  part  of  tin*  qunrry  wnntl  of  Sell  of  thin 

flags  little  mure  than  mi  inch  in  thickness;  these,  however,  become 
thicker  below,  and  consist  of  layers  of  dark  nml  light  red  •nud«touc, 

separated  from  each  other  by  lines  of  brown  oxide  of  iron.  Beneath 
these  rings  the  rock  becomes  more  solid.  The  fares  of  the  ting*  have 
a  regular  smooth  surface  and  a  purjrfc  burnished  colour.  The  joints 
in  this  quarry  are  very  regular,  running  ultnost  north  and  south,  and  in 
some  eases  they  have  their  faces  covered  with  red  clav.  On  the  fine 
faces  of  the  flags  footsteps  occur,  similar  to  those  which  are  met  with 
in  the  new  red  anwhlone  of  Corncockle  Muir,  but  of  sninllcr  Bttt 

After  leaving:  flu-  pnrudi  <if  ( 'uerhivrptek  mid  entering  that  of 
Dumfries,  we  again  meet  with  the  sandstone  ut  the  Craig*  quarry, 
about  a  mile  and  a  half  south-west  from  the  town  of  Dumfries. 
On  the  flaggy  beds  compiling  the  lowest  portion  of  this  quarry  foot- 
-iijts  gf  mi i miuUs  arc  met  with. 

At  Loeherbrig*.  in  ir  ihe  northern  termination  of  the  parish  of 
Dumfries,  there  are  four  quarries.  The  higher  beds  in  the  most 
northerly  of  these  consist  of  flags  parted  by  bands  of  black  oxide  of 
mangaiieic.  The  thickness  of  the  strata  forming  this  flaggy  deposit 
v«rie*  from  three  to  five  feet.  In  some  cases  the  surface  ot  the  flags 
is  rippled,  the  black  oxide  of  manganese  rendering  this  form  of  sur- 
face very  distinct.  There  is  a  good  deal  of  false-bedding  in  this 
deposit,  and  the  dip  varies  considerably,  but  on  an  average  the  flags 
incline  at  an  angle  of  about  2*°  W.S.W.  Below  these  flags  a  rock 
of  a  fine  and  uniform  texture  occurs,  baring  the  faces  of  the  strata 
polished  and  burnished,  and  of  a  purple  colour.     The  thickness  of 
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the  hrt\*  of  thije  nick  u  verv  fMittbk  ;  the  (lip  U  n!  an  angle  of  about 
34°  W.S.W.  In  one  of 'the  lower  btdl  -t  thw  ikpniit  footsteps 
bjm?  occasionally  basil  met  with.     In  th-    tp  £  tbrtheal  to 

tbfl  iv-r  'Lr  DCOa  Mt   more  fal*c  tiuiu  in  any  of  the  other*,  . 
the  general  dip  i«  the  Mine.     This  blie-bedding  will  in  (*ome  ruie* 
extend  to  several  bedfj  atar?  and  bdow  which  strata  ocrur  having 
nn  incliimtiuii  iniir  iru  among  ihetnscrres,  but  differing  from  that  of 
the  intcri  .  rata,  whuti   Lit  it  r  pnsnal  great  difirrenac  of  dip. 

name  being  B  *»d  other*   approaching  the  hiirixotital 

fig.  10 

Tig.  I 


Tin*  )>?&%  a  a  arc  such  as  have  the  usual  dip  of  the  quarry  .out 

are  man   Im.-liU  nn!i  mil,  barring  tlu  I  ■-!■■.  ilij. ,  fend  tin-  beds  0  <:,  whicb 
arc  also  false*  dura  the.  manner  b\   whicb  thi 

Itod  ftn  bv  tb*  tliituitiig out,  or  thickening  ot"n  bed,  as  the  case 
may  be.     Such  beda  as  c  c  are  far  from  being  dj 
quans ,  iMn  when  there  ii  »»>  highly  inclined  bed*  such  ubbh. 
wliirli  i-:iki-  rhey  present  tin*  Rppen  n  straUun  dingonalli 

divided,  rather  than  the  thinning  out  and  I  hi  ikcning  of  two  separate 
strata. 

In  thai  portiou  uf  the  quarry  which  lies  furthest  to  the  south 

bedding  in  much  more  uniform,  am!  the  dip,  ax  shown OQ  the  fuoes  of 

the  ruck.  Ii  3  r  W.s.  w  .  being  exactly  that  which  the  othei 
afford  when  the  din  is  recti Inr.     In  this  quarry  the  rock  eon«istaof 
thin  flag*,  under  which  Ites  »  mmv  fnmj.in-i  stoue .  beneath  tin-. 
beds  of  thick  flags  occur,  and  under  thcac  the  rock  again   become* 
tliin-lieihlcd.     ThcBC  different  rocks  present  the  same  purplish  red 
(boej  w  ith  those  of  the  other  quarries,  with  the  exception  of  the  Hags 
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that  Iwar  (he  marks  of  footsteps.  These  impressions  hare  a  general 
resemblance  Id  Aom  of  Corncockle  Moir,  near  I.oelmmben,  iigured 
in  ill.-  tweDty-axtb  plate  of  •  BncUand'fl  Ltridgcwntcr  Trcati**.' 

From  Locherbrigs  the  sandstone  runs  northward  foT  iiIk>u(  bvo 
miles,  then  taking  an  ca*fwly  direction  OOOQpUU  tho  Annthcru  portion 
of  the  parish  of  Kirkmichael,  and  crossing  tin*  river  Kimiel  extends 

itself  into  tin-  pmi-h  of  Locbnabm. 

It  is  in  tin-  north  part  of  this  parieb  thai  'he  OOATTJ  of  ConuXK  -Me 
Muir,  the  first  locality  ED  Great  Britain  which  afforded fotsil  foot*tcp», 
occur*.  Although,  strictly  spealdnr  das  Jhtrict  is  not  included  In 
i  lw  Vale  of  the  N'ith,  yd  it  is  on  upicd  !iy  r.  portion  Of  the  same  new 
red  sandstone  which  is  found  m  tbe  neighbourhood  of  l>iunfrie*,  and 
may  therefore  be  considered  along  with  it.  litre  the  dip  of  * 
strata  is  about  3-1°  due  west ;  and  the  beds  vary  in  thickness  from 
nhnui  11  foot  to  fbnr  bet  The  fafll  of  (lie  beds  are  in  general  sepa- 
rated from  each  other  by  very  thin  layers  of  clay,  and  when  this  is 
removed  they  have,  in  IDOU  instances,  the  SUM  bunlahod  aspect  us 
the  n»CM  "f  the  f!a*Kof  the  neighbourhood  of  Dumfries.  It  i*  on 
these  line  faces  uinl  on  (he  iutvrveiiflM  fine  red  clay  that  we  01 
with  the  footsteps  wliicli  have  rendered  this  mmrry  so  remarkable. 
The  general  character  of  the  imprewioni  ia  lunilar  to  those  wMdl 
LocharbrigS,  CndgS,  nnd  (Jreen  Mill  afford.  They  are,  however, 
usually  larger  and  more  abundant,  find  do  not  appear  to  he  confined 
to  any  particular  bed. 

Another  tpwur\   is  wrmi  rnplmid  Village,  about  halfs  mile 

south  from  Corncockle.      The  dip  is  about  30°  west.      No  clay  ptff 

ings  are  met  with  between  the  beds,  nor  do  any  impressions  OCCQT. 

At  Ro?s,  in  the  parish  of  K;rkni irlm*  lt  rl n-  muttUM  baa  a  south- 
westerly dip  at  an  an^le  nf  about  .it)".  In  the  adjoining  parish  of 
Kirkuiuhoe,  ut  Quarn  1  Wi>od,  tbe  dip  i-  abort  80°  M'.SAV.,  and  the 
bed.*  vary  in  thirl,  n  OHO  and  a  half  to  four  feet. 

The  sandstone  has  also  mghl  al  Mflligtnton  in  Ihinscore, 

on  the  western  side  of  the  river  Nith.  Here  the  rookil  l'ml.l,cdded, 
mid  ropranckce  in  ifei  notvm  iho  bigbei  bedi  i      tcCn  ;.,;>  qurrr. 

In  a  <pm rry  at  the  rast.-rn  r\t n-niity  nf  flu-  propOftj  of  Nether* 
wnod,  the  lower  beds  have  a  regular  clip  toward-.  '!><•  ■■•■uili-we%t  at  a 
small  angle;  these  beds  are  solid  ami  ■>!  considerable  thickness,  and 
sometimes  appear  to  be  chertv.  but  have  the  »amv  uniform  red  colour 
whirl)  p|  .■  i.  ■ .  -I  '  1 ..     :  tub  tni.e*  nf  thlx  il><  ti  iot.      In  the  nori  h- 

west  eonier  nf  the  ipiarry  are  some  bed*  overly int:  UtOM  above  de- 
scribe! ;  tb«M  are  in  a  great  measure  faUc-bcdded,  and  are  of  less 
thickness  than  tbe  underlying  strata.  At  their  upper  portions  they 
undergo  great  change,  in  composition,  in  some  cases  being  miicd 
with  coarse  cruurhimcratei  Some  of  the  la-ds  have  their  lowi  i  parts 
composed  almost  entirely  of  this  conglomerate,  which  gradually  passe* 
upward^  int. i  cuminou  vmd-i  SM 

Othei  ix  .1-  I.  i  m-l»  instances  of  a  structure  the  roerse  of  this,  Tut. 
where  the  upper  part  is  conglomerate  and  the  lower  fine-grained. 
I  imes  happens  that  in  one  or  two  of  the  bet    ■■!  conglo- 

merate which  compose  the  entire  thickurs*  of  a  stratum,  the  conglo- 
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raerate  will  be  found  rapidly  thinning  out,  and  the  real  of  the  bed 
composed  solely  of  sandstone  of  uniform  texture  without  any  Iran- 
conglomerate.    (Sec  flg.  ■.-. ) 

1 %.  2. 


Tn  the  highest  part,  however,  of  tl.i-  dr|n.Mi.  tin    -\  rsta  nrc  almost 

entirely  composed  of  conglomerate,  mid  its  thMfneee  appear*  to  in- 
crease considrmbly  an  it  proceeds  in  n  Miuili-wrsl  direction 

At  the  Craig*,  a  shurl  di&luuce  aboie  (In.*  C  rings  quarry,  tb 
glomerate  ia  met  with  in  its  greatest  dc*.'  .In  thin  locnlitv 

KM  hold  headlands  occur  presenting  lofty  front*  and  perpendicular 
escarpments  to  the  east,  and  from  this  circumstance  tin-  locality  tie- 
rites  it*  name.  These  consist  almoBt  cxcIummIv  of  the  coarae'eon- 
glomerntc,  and  arc  so  nearly  related  to  each  other  lluit  a  geological 
description  of  one  will  also  apply  to  the  other  two. 

Mid  Craig  is  situated  about  three  hundred  yard*  due  west  from 
Craifft  quarry,  nnd  under  this  eraig  the  rocks  of  the  quarry  dip. 
The  lowct  portion  of  it  riaiblc  consists  of  a  coarse  tight-red  >.. 
atone,  which  in  some  place*  i«  fully  tivr  feet  in  thick  new.  The 
depth  of  (his  sandstone  and  the  nature  of  the  rooks  which  underlie 
it  Cfcnnot  be  ascertained,  owing  to  tin  dehri*  whid)  OCCtiri  .it  tin  Ixase 
of  tin  riiii-4-.  The  vin<l-i<Mir  i-  Mirceeded  hy  a  bed  of  conglomerate 
about  fire  feet  in  thickness,  and  in  thin  conslomi  r.ir  ■  in', 

stone  are  met  with  rarely  exceeding  six  inches  in  depth,  which  thin 
out  very  rapidly  and  again  occur  at  different   positions  in  this  bed. 
A  stratum  of*  noAstOM  about  n  foot  in  thickness  lUCGttt  •  tMfl  I 
glomeruli*,  UM  BpJMaif  to  increase  in  thickness  in  the  direction  or 

.  which  ii  similar  to  that  of  the  snndstooc  at  Craiga  quarry.  Al- 
ternate beds  of  sandstone  and  conglomerate  more  or  less  -umdnr  to 
the  foregoing  occur  for  a  OonaidcVnble  height,  until  the  sandstone 
disappear*  and  uniform  in. I.  of  conglomerate  alone  are  met  v. 
The  thickness  of  these  conglomerate  beds  varies  cnn<idi-iah]y,  and 
even  some  of  the  individual  beds  differ  greatly  in  thickness  at 
fcreut  places. 

The  ftaywWa  which  compoae  the  conglomerate  consist  principally 
of  whin,  both  slaty  and  OOmpaet,  beside  which  some  porrii.ni  (.t*  m. 
nite  and  granite  are  also  to  be  met  with.  These  fragments  are  all 
angular,  and  devoid  of  the  slightest  trace  of  friction  or  abrasion  of  any 
kind.  In  si/.i-  ihev  \jiry  from  a  small  pea  to  about  six  incLea  in  dia- 
meter, and  some  occur  much  larger,  but  oa  an  average  about  a  CD 
inch  is  the  size  of  the  greater  proportion  of  the  fragments.  They  are 
cemented  together  by  a  matrix  oi  Hnc  sandstone  which  is  somewhat 
similar  to  that  occurring  in  the  Crnigs  quarry. 
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There  arc  no  distinct  truce*  of  joint*  in  the  conglom crate,  and  fis- 
sure* are  iVw  and  far  removed  from  with  other.  Tin*  almost  total 
absence  of  joints  and  fiaeum  seem*  to  he  dm  t->  the  gront  oohsrfoa 
and  •  <      hardness  of  the  conglomerate.    When  the  force-,  whirl  i 

gave  tin  imdcrljiM  laodtfoac  its  joint*  ad  tan  were  in  ■fftfanj 

it  i-^  rmihidili?  tkll   UK    <  ..i^lomenite  <  id  fa  :>  -lite  similar  to 

(hut  in  which  u  ix  iimv  I  i  this  bm  till  ch-VAtinn  of  both 

tIx  deposits  is  referable.  In  the  saudsuux  .  ii-  cohesion  being  but 
i  niiijumitivtly  small  ami  its  bsikuvl  being  much  less  than  that  of 
the  c-ougluiurntle,  the  j.mif  uid  fi  arei  KM  uchw  commonly  occur. 
But  in  the  conglomerate,  when  the  chvatnrv  power  was  sufficient  to 
overcome  the  eobesiou  of  the  rook,  pefpmmiilir  hmminn  pro- 
duced at  such  interval*  from  each  other  that  the  face*  of  the  rock  were 
in  some  iii'taiicr*  w>  far  separated  thai  chasms  were  formed. 

The  conglomerate  i*  found  at  other  localities  in  the  neighbourhood 

of  Dumfries  besides  the  Craigs.  It  occurs  at  the  foot  of  the  Dock, 
at  OnMltulikcs,  and  also  at  the  New  Quay.  From  t!iis  latter  locality 
it  appears  to  extend  southward  and  forms  a  considerable  portion  of 
the  western  side  of  the  adjoining  parish  of  Cacrlavcrock,  where  it  in 
usually  covered  witli  tdl. 

At  a  short  distance  south  of  SkoOtfilc  D  this  pnruh  the  conelo- 
mcrav  ooconi  on  the  shore.    Here  the  direction  of  its  di|>  i-  h  r  -ular, 

vorying  from  west  to  north,  hut  the  iiu  liumiou  ir.  uniform,  being  about 
I  The  cmi'.domcrate  hen  DOnrfttfl  of  whin  rock,  both  slaty  and 

DOPTpactj  nfoitBj  and  red  granite  ;  tl.i  ter  prevailing  to  a  much 

greater  extent  than  the  form  t  i  UM  whole  is  cemented  together  by  a 
fine  and  remarkably  hard,  dnrk -coloured  saudstouc. 

In  Hi.-  ooarii  Liu. u  of  ooagl  iratcm  tha  vhia  rock*  ooou  not* 
abundant  lv  than  m  the  Hue  varieties  which  nre  commonly  composed 
of  syenite  and  granite  in  small  angular  fragments  about  a  quarter  of 
an  inch  in  size,  and  approaching  in  form  to  rhomboids.      So  angular 

lire    rhe.MC   t"rx!_-nx  nf -.   tl.nl    ll.r   hi  ic  ;_-i:)  in    d    ei.in.;lnniernt«-   Illicit    at    li  r     I 

Mjrht  be  taken  for  rruiuctl  granite.     Tina  line  OODstomcntB  W 

more  susceptible  of  the  action  of  sea-water  than  that  which  is  com- 
posed of  the  larger  fragments,  and  main  [.lares  N  the  shore  are  c«- 
»ercd  will.  tin.    i<-d  grAiel,  the  result  of  its  disinte^rAtion. 

(In  the   fnrrn  of  ltnuks  which  lie*  a  little  to   the  »outh-eaxt  of  the 

spot  where  the  conglomerate  abounds  on  the  shore,  it  is  likewise  met 
with.     Here  the  fine-grained  variety  is  most  abundant. 

ZbamwdtpONt    *Un  t.  .appearand    -ml    the  hanks  of  the 

Cleuden,  about  three  miles  west  by  north  of  Ituuifrictf.      At  <  h u  I    n 

Mills,  where  it  is  first  seen,  it  offers  all  the  characters  of  the  deposit 

at  ('iiiiir-.  BOBpl  'ha!  here  it  i-.ppears  t0  he  composed  of  slaty  mid 
compact  whin  tfl  the  almost  total  exchi  -i...i  oi  other  kind*  Of  rock*. 

In  this  locality  the  conglomerate  is  iatcrstratihed  with  IkmU  of  Hue 
sandstone,  101111  of  which  Wt  fully  four  feet  in  thickness  ami  rheii 
dip  is  about  16°  MUtfc.  These  bed*  of  -andstoue  do  not  appear  to 
have  any  relation  to  those  nlicndy  il.  wnbrd  as  nceurnng  in  ami  hclou 
t lie  lower  portion  of  tin  conglomerate  nt  die  Craigs,  The  river, 
running  in  a  dnv.-ti-iii  nenrU   u..i    mid  tftst,  MM  aver  the  strjkt*  at 

vol.  vi. — paki  i.  2  r 
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Almost  riflht  ftDgl<M.  From  Clcudcn  Mill*  upwards  to  near  Gribton 
Ford,  the  rncr  flows  over  this  conglomi note  ilepnaii. 

About  a  i ! 1 1 1 1_-  and  a  half  uorth-west  from  the  latter  locality,  the 
OOO^OIMraM  "£*>»  n'~^'  *  l!~  appearance  in  the  course  of  a  brook  on 
a  farm  trailed  tin:  New  DottM  Of  Ihdurwui,  ruid  alto  at  (ilcugaber, 
which  lie*  on  the  I  of  the  sIti-hiii.     Tin-  dijt  in  thu  locality 

appears  to  be  in  i  >>  B  direction  at  a  slight  angle  .  bat  there  having 
luii  canodtraUe  local  dSaturbnnot  hew  nfter  the  aVpoationof  the 
Ben  sad  nnndstffnt]  (ha  direotalon  of  tin  dip  varies  from  south  to 

l.rnri  .  cast. 

The  conglomerate  also  occurs  at  different  heights  on  hills  which 
compose  thl  south-east  eunier  of  the  tidjnnuug  parish  of  Dunscoee  • 
and  from  thence  it  appear*  to  range  in  thr  direction  of  ihe  river  Nith, 
but  owing  to  its  beinp  oarer  u\  all  trace  of  it  is  noon  lost. 

The  beds  of  sandstone,  vrilh  which  the  upper  portion  of  the  con- 
glomerate is  ixfcUnrtialifiedj  predominate  to  a  greatei  extent  towards 
dither  (tort  inn  of  tin-  deposit-  The  ooagloi&eratfl  doea  not,  how- 
ever, terminate  abruptly,  for  vre  fiud  fragment  of  rock  aiuul.it  the 
fine  andstona) even  ensj  the  conglomerate  otnaea  to  appear ia  tin 
fonn  of  beds.  T1i;h  occurrence  gradually  become*  IBW  a?  we  leave 
the  great  BUnl  of  CODgloiacrate,  and  the  beds  oicrlring  this  dep 
ultimately  COBakfl  I  Keuufrell  ofsj  I  liue-praiued  sandstone. 

A  little  tti  the  <outh  of  New  House,  tho  farm  before  alluded  to,  a 
quarry  of  this  sandstone  hai  been  Vfonght.  At  Clcudcn  Hunk,  a 
little  to  |he  teal  ofCkadeu  Mflla,  a  Mmilar  sandstone  occurs.  Here 
ill*,"  dip  i*  the  same  as  that  oJ  the  beda  of  sandstone  which  are  inter- 
calated in  the  conglomerate  near  this  locality,  being  about  l(J°  south. 

At   Cntfli-iliki'*..  a    -hurt    distance   Miiith  of   l)i 

nandatoni  occurs  lying  upon  die  conglomerate;  and  the  road  to 
Kingnflrfn  Quay  bariiuj  Men  enl  through  it.  a  fine  perpendicular 
cecarpincnt  of  rock  is  obtained.  In  the  loirei  beda  tin-  isolated  frag- 
ments, already  lllaied  to,  are  sen.  ;  thew  l.e.l«,  hki-  their  reprc 
tativcx  at  CI  oden  Back,  are  thick  anil  sol':,  end  nre  covered  by  thin 
flaggy  bed*.  The  dip  of  the  sandstone  is  towards  the  aoath'wcet  at 
a  slight  inclination,  both  thfl  direction  and  the  dip  being  apparently 

Mtiiilnr  ti>  that  of  the  underhme,  ni-.i-liniirrnh  . 

This  higher  sandstone  leenu  to  have  hut  a  small  area  ID  the  neigh- 
bourhood of  Dumfries,  It  1.  probable,  bowerer,  that  it  occur*  to  a 
considerable  extent  on  the  east  of  the  adjoining  penal 

HelTWOoda  where  it  i*coscrcd  by  a  deposit  of  till.  Tim  vmdstonc 
is  the  Uajbaai  ad  depoau*  of  Una  najghhnu 

not  however  appear  to  belong  to  the  uppermost  beds  of  the  new  red 
sandstone  format  mn. 

In  order  to  anrfctalanrl  the  noejtioti  of  this  sandstone,  it  will  be 

mwr.-:ir\   lo  refer  '<>  lli*  new  r<  >l  mnd»tonc  aa  it  occur*  in  tin-  nei^h 
bourhooil  of  Annan,  although  this  locality  is  not  wiihiu  thr  di*. 
to  which  this  account  is  strictly  applicable.     On  the  east  the 

riMr  An  mount  of  sandstone  to  be  met 

with  i  which,  in  ili-  immediate  neighbourhood  of  the  town,  consists 
of  strata  of  a  red  colour  And  of  various  thicknesses,  intcrstrntined  in 
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some  ports  with   &«</i  o/  <?/tfy.  some  of  which  arc  nearly  a  foot  in 
thickness.    These  clay  beds  never  occur  in  (he  sandstone  depo-.i. 
Dumfne*.    In  both  l«inoa»hirc  and  rhedure  they  arc  commonly  met 
will)  in  the  bigta  pOVCfOB  of  the  new  red  sandstone. 

Ou  the  uudiT  surfiue*  ill'  the  BBMUtMN  Mratu  about  tamo,  there 
sometime*  rirciir  mark*  of  th«-  fooNteps  of  tin*  CftriroUmium  in  relief, 
likr-  those  of  the  Ohathifl  "inn!  vd]  n*  cn*t*  of  the  lines  of 

il>  location.  In  the  adjoining  parish  of  Kirkpatrick  Fleming,  wha -h 
lies  eastward,  the  sandstone  affords  the  same  appearances.  Here  the 
br«U  <«f  r«d  tfatit,  ■ ' * » ■  •  u  ml  i  lied  with  'li«'  solid  i  .-V. .  arc  mm  m: un- 
roll* than  in  the  immediate  neighbourhood  of  Annan.  At  the  Covo 
auarry,  the  sandstone  and  the  shale  beds  have  undergone  an  entire 
liaugc  both  in  colour  and  texture.  The  sandstone  El  white  anil  fine- 
grained, but  soft  when  first  quarried;  by  exposure  «••  th<  ■taoaphfjrev 
howevpr.it  become*  harder.  The  strata  arc  of  different  thicknesses, 
and  intcrstratificd  with  beds  of  shale  of  a  red  and  blue  colour. 

The  whole  o(  these  deposit*  east  of  the  river  Annan  ore  evidently 
superior  in  jmMtioii  tn  those  in  the  neighbourhood  nl  Dumfries  itnd 
this  inference  is  supported  bv  the  absence  of  intcrstratified  beds  of 

clay  among*- 1  tin-  sandstone  in  this  latter  locality.  »•  well  as  b\  the 
difference  of  the  footsteps.  That  the  higher  beds  overlying  the 
Dumfries  conglomerate  weredrpn>ited  beftn  any  of  the  Annan  beds, 
is  certain;  but  whether  at  the  former  place  the  rep  rcscn  tat  itch  of  the 
higher  sandstones  of  Annan  have  been  removed  by  denudation,  or 
whether  the  lower  beds  of  the  former  locality  hum  lie.  n  elevated 
above  the  surface  Of  the  sea  prewnux  to  the  deposition  of  the  latter, 
is  Quite  fl  flutter  of  nun  ri>iim_v. 

'I'he  ■HllaJrUM  formntimi  in  the  neighbourhood  of  Mum  fries  may 
with  propriety  be  divided  into  three  deposits:  viz,  1  st.  the  chick- 
bedded  sandstones  "if  li  tin  ir  QtvfolBg  flaggy  strnta,  altogether  more 
limn  130  yards  in  tfakJcDNlj  -'mlK,  the  eiHi-lunni.-itr,   100  yarda 

thick  ;  ami  .Irdly,  the  fine  grained  soft  sandstone  covering  the  conclo- 
nierate,  and  also  about  100  vunU  thick*  The  lowtal  and  regular  beds 
of  sandstone  nwtn  to  have  MOB  deposited  by  gentle  and  uniform  On 
rent*,  but  alter  a  ilepie.it.ou  ol  a  considerable  thickncsjsof  this  HD  I. 

there  appears  to  have  been  slight  interruption,  during  which  the  sand 
becan  e  rnnre  or  1t-«  cm  ■<!,  previous  to  tin    deposition  of  freah 

material.  In  the*  rlaggy  beds  the  interruptions  were  far  more  fre- 
quent, and  another  agents  pooiMj  the  polishing  power  of  the  tidal 
waves,  produced  on  the  surfaces  of  the  flags  the   burnished  purple 

aspect  ;ilrc:nly  defcerihed. 

That  the  .uimn  of  sen-water  can  produce  tueh  an  aspect.  Darwin 
in  his  interesting  narrative  afford*  us  an  example.  He  states,  that 
not  far  from  the  city  of  Bahia  he  observed  a  coating  on  the  rocks 
of  a  rich  brown  colour,  composed  of  ferruginous  matter,  occurring 
within  the  limits  uf  the  tidal  waves.  Thi-  rrsttilll  he  refer!  to  the 
polishing  power  of  the  rise  and  fall  of  the  tidal  waves;  and  as 
lliimholclt  states  that  the  same  occurrence  is  met  with  at  the  cata- 
racts of  the  Orinoco,  Niger,  and  Congo,  and  has  referred  it  to  the 
friction  produced  by  water  in   motion,  it  i*  probable   that  the  bur- 
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•f  taeec  flag*  is   referable  to  the  same  action.      As  a 
r»  «t|>port  of  this  opinion,  it  may  be  stated,  that  foot- 
0*  tx*U  ii'rsi-i  t'liimil  -ii  the  hiahlj  burnished  urfti  ■.■-,  I 
I  nliiili  ra&j  be  iOOOUtad  for  bj  the  friction  having  ob- 
__  J  Ul  trace  of  thr.se  marking*. 
TV  ctt*«  extent.  i'\Tri'n  M  iliiin.'.-.  ntiil  general  uniformity  of  the 
"iuglniirimr  of  brown  mid  red  sandstone  Ctnapoafne;  those  flap*, 
«  wide  and  undisturbed  tranquillity.     The  strata  which  lie 
r  the  Hag*.  awwei  er,  show  that  this  uniform  tranquility  no  longer 
i       Tl.i-  I"-.! m  bedding  of  the  utrata,  the  all  ■  of  Hoe- 

^U  coartc-ftraiiird  layers,  a*  at   Ba:tKcud.  and   their  variable  thirl. 
veaw*,  iiulicat*  the  orietnos  of  local  modifying  blueacea. 

The  change  In  the  olfOnttsta  i -r  which  the  succeeding  beds 

wrrr  deported,  atitK-ar*  to  have  been  gradual  and  irregular,  both  from 

<h*  mode  in  whu'li  tin-  Bon  te  oecttn  at  NeUuvwood  quarry 

^»ee  fig.  2),  and  also  from  the  interpolated  bedi  of  variable  sandstone 

i  met  with  in  the  lower  portion  of  the  Mid  Craig. 

I:-  oootoui  of  the  country   rantunding  the  eaudatone  «ui  i-m  r_> 

. 'Mijit     I I'th,  i*  such  ns  to  show  tlmt  nt  tho  period  when  thi* 

:.  v.;is  Li  iua  deposited,  the  bull  of  whin  "i»  the  pa*t,  north, 
and  north-east,  wnite  tad  irmnite  on  the  west  end  - loth-weet,  formed 
tin-  hoim-l.  rv  »'!'  I  bay  int..  which  the  water*  of  t lie  ocean  flowed. 
Uv  the  fbroi  of  thi  br<  n\. ■■>  i u  •  ■•  rod 

of  aupnlnr  fragments  wen  detached,  nu<\  nt'trrwnrd*  in  part  earned 
towards  the  entrance  of  the  buy  by  the  reflux  action  of  the  tide.  The 
afflux  of  the  tide  probabrj  trantparted  from  the  aooth  the  larger  por- 
tion of  the  nandj  matrix  of  the  oonadomexate,     'i  b    nod  ■■■••  -  jiro- 

bahly  derived  from  the  conl  foil*  of  We*t  Cumberland  with  thru 

merous  deposits  of  erit.  whiefa  mttflt  have  been  exposed  at  the  time 
of  the  deposition  ol  the   tew  red    mdstone.    The  loot  iii'-i  ■ 
also  in  tin-  DOUXporitton  of  ill--  conglomerate  lum    itid  DOS  to   the 

manner  of  its  formation. 

At  i '!  id*  d  MilN  «'■  Dot 4  with  no  traces  of  either  rreokc  or  irra- 
nile.  which  would  bare  been  present  had  any  current  prevailed  from 
the  Miulh.  At  tin  t'rniga  wc  nin-t  With  than  iml\  in  DBaU  <|unuti- 
tic*  when  compared  with  the  conglomerate  on  the  touth-west  of  Caer- 

laiarock.    \*  tins  lattei  loeatitj  the  oeighh  if  OiflTel, 

which  is  situated  about  three  Dollce  westward,  ho.1*  famished  on  abun- 
danoe  of  EDateriali  for  the  for  natioa  of  tins  deposit.  The  fragments, 
i  liri.-i'ii  r,  which  form  the  Ce*rumm>ck  conglomerate,  haw  not  conie 

from  the  «n i ni'  direction  a*  rim*.'  w  !...-li  ■••  »n*. t it ttt«    rhi*  deposit  at  the 

Craig^  or  ('louden  Mills,  i.  e.  from  the  north,  but  from  the  a 
The  I  hi  si  "!  I  rillVl.  prteePting  a  hold  granitic  harrier,  ngnin*t  which 
thfl  force  of  the  water  exerted  itself,  Mipplied  h  debi  l-^'  Inch  gradually 
formed  I  dophlfl  am  ihultoui  eastward;  hence  the  raflnz  action  of  tha 
tidr  in  tin-  hiriility  would  be  eastward,  transporting  auueork]  in  that 
direction  to  form  the  conglomerate  of  <  jicrlnvrrock. 

Both  the  upprr  and  the  lower  portions  of  the  conglomerate  indi- 
cate by  the  occurrence  of  aandMnne*  that   the  change  of  conditions 
irradunl  :  and   in   the  isolated  (Vm-mm-hN  of  rock  which   are  met 
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with  in  tho  midst  of  bed*  of  ilio  upper  «andatone.  we  have  proof  of 
the  ur«M-.ii'i,;!l  operation  of  current*  Mia-purting  i  i  utter  in  a  direction 
opposite  to  the  general  prevailing  current  during  this  period. 

The  kUikimI  entire  absence  of  the  beds  of  rrrl  nnd  white  .-he,  vUfll 
commonly  occur  in  tliik  formation  in  other  localities,  may  probably 
have  resulted  from  the  currents  hm  ing  been  too  powerful  for  the  de- 
position of  an  argillaceous  sediment. 


May  8,  1850. 
I-ord  Alfred  Churchill  was  elected  n  Fellow. 
The  following  communications  were  rend  : — 

I.  On  Pacbvrism a,  a  Fosbilgknus o/LAM£LLinRANr it i atcCos- 
(  im>'i:k\.      By  John  Mohkis,  F.G.S.  nnd  John  Lvcett,  Ii*q. 

AuoNn  the  fossil  shells  of  tin*  oolite  nude-scribed  or  imperfectly 
known,  is  one,  only  recently  discovered,  which  is  remarkable  as  pre- 
ncntuig  characters  tending  to  approximate  certain  known  genera  here- 
tofore widely  separated.     The  locality    of  tbn  MBtU  U  DM   a 

liarlv  rich  in  the  remains  of  Tctacrn.     The<e  \.  II  <t -,!  in  n 

fat Doonang  memoir  to  be  publiehod  by  tfaa  MnontognLphicnl  Socieix . 

The  locality  belongs  to  the  Miiicliiuhnuiptuii  district  of  the  ^rcnt 
oolit.-  (oj  iiimi  ■•  mi,  ii.i-  poloftioa]  poction  of  the  ihtfl  bung  as  follows. 
About  70  I'crt  nbo\c  tin-  Fuller's  curth  is  (h<  ha  line  of  ;i  series  of 
limestone  beds,  which  have  an  aggregate  thick  new  exceeding  20  fol  . 
the  lowest  bed  is  a  colcnreo-sdiceou*  rock,  of  a  cream  colour,  exhaling 

an  argilWcoa:*  odour  win  D  bffl -athed  upon,  and  ii  prculinrlv  compact 

and  homogeneous  b  its  ttractiiR.     It-*  two  dirifione  have  ■  mated 

thie'-  ii<  .".  tiit.     The  beds  above  this  have  n  browner  aspect,  are 

usually  less  compact  and  hoinoifcnrmi-.,  nnd  are  for  tin  nnnt  pint 
dcatitutc  of  organic  rciiniiu*,  nit  hough  locally  these  arc  met  with  in 
torn?  abundance. 

Paeh%jrima  occurs  in  ft  vertical  thickness  of  only  half  I  ftxi  ;   if 
occupies  the  upper  9  inches  of  the  lowest  or  white  bed,  aud  die  en- 
tire UtickOM  ot   fiho  superimposed  browner  bed  .    the  thcNl  mv  oil 
tered  together  in  great  nuinh>  r>,  (lie  ing  both  wptfMted  and 

in  apposition ;  and  it  is  worthy  of  notice  that  tlu-y  constituted  lino  ' 
the  sole  testaceous  animals  within  the  narrow  limits  of  their  habitat  ; 
no  other  bivalve  is  found  here  and  the  unttllVM  COnlM  Only  of  a 
few  casts  of  two  species  of  our  new  genua  Purpunmirit  nnd  two  of 
Natira. 

The  locality  in  question  having  l»ecn  under  our  notice  for  some 
years,  we  arc  enabled  to  state,  with  I  xxttl  approach  to  certainty,  that 

"the  area  wherein  J'tirh i/rtxnm  is  cln  ;  pi«fl  hut   :»    I 

yards,  and  that  beyond  thnt  ipaee  it  it  rare.  On  stepping  forty  yards 
to  the  DOTthwifdi  where  Other  eSDOmtionfftnin  progmti  we  find  the 
same  bed  of  white  limestone,  the  upper  part  of  which  likewise  contain* 
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ft  few  valve*  of  Pat&yriama  ;   but  the  nine  inch  ovtrlying  ind  foavi- 

lirVroiii  browner  bed  hiu  altogether  tliiimc-d  out  and  become  lost,  the 
upper  awl  barren  liumlOlHI  reposing  immediately  upon  the  white- 
bed.      We  may  lii  ■•■'■   upon  the  infrrenee,  thai  the  rau«cs  of 

nliui  ire,  which  producca  the  cessation  of  marine  deposits  for 

a  period  at  this  place,  were  likewise  coincident  with,  and  perhaps 
QOPJBBtd    tO]    tfat   eumction    of*  thi<  innlht*k.      The   intern!    which 

ehipsed  between  the  completion  of  the  nine-inch  brown  b«l  and  the 

Commencement  uf  that  QCXt  above,  marks  its  upward  lin.it,  lint  the 
associated  anh  lives  fUrnrtd  tin.*©  changes  and  ar**  met  with  ocra- 

sionnlU   much  higher  in  the  *rrie*. 

The  substance  of  the  tart  of  Pachynema  is  converted  into  crystal- 
line  carbonate  of  lime,  and  owing  to  the  hardness  of  lli<'  in v rating 
ie  it  ik  i . !  |»ui  tltHi  ;i  pt-ritrirn  ran  Ik-  detached  in  on  entire  con- 
dition ;  in  the  white  bnl  indeed  it  is  impossible  to  do  SO,  hut  the 
browner  bed  fortunately,  being  more  arenaceous  ha*  softer  portions 
which  yield  tn  id.-  knife,  and  mm  enabled  us  by  dint  of  perseverance 

ami  tin  ii:i;iMii'l.i!.l  d>  -in;iliini  of  mmuu  fine  SpCCnXlCZM,  to  dwloM 
the  character*  of  it*  interior  in  a  *at i< factory-  manner. 

Paciiykisma*,  Morrif  and  Lycvtt.  1850. 

Grn,  CJiar.  Teat!   ■'"■  >nui,  acquivalvi,  valtlc  ininiTijIalernli.crawdwin*, 

l;niii"'  il  i  sal  COUCi  ni:  hc  it  rial  ■  ;   milium iluiis  pminiui  IBtlCi    rreurvia  ; 

Oftriim  uUm  i.  ..lun>iili.  poHttftl    ligmiirni"  '  n'.cimi,  i-tii-M >.  »iil>elli|itieo,  uniboacs 

versus  btmrcito.    Dcnte  cudiiiftii  in  unique  ™lv*  magnu.  obtnsfti  irrcgula- 

ritrr  .nun  t,  n  dmta  parvo  anterior*  in  '  i*  mutca- 

liriltii*  flu»liii«  :     pOfttkl  ill   Imnini  auriform  i    bwatil  it  rmirara  »iti  ;   »ntic&  ohw 

tongfi,  excavaU,  [iMRe.Mii  iIentiforinl»U|'«i  n.  iummiuU. 

An  oblong,  cordiform,  equi\;iUe.  inequilateral,  thick  shell,  with 

ftrniiiiueiit  Ifecurvcd  umboiie»,  and  an  ohtn.M-  posterior  dorsal  keel; 
Lgamenl  large,  external,  somewhat  slliptloal,  and  birarcated  towards 
the  umbonaa.  A  large  obtuse  conical  cardinal  tooth  i<>  each  valve 
OOmpraMd  laterally  ;  the  right  valve  hai  a  small  acceworv  tooth 
placed  upon  the  interior  Bargui  of  the  pil  whicl  receives  tf»c  large 
tooth  of  the  other  valve.     Muscular  impressions  two;  the  interior 

one  supported  upon  a  raised,  projecting,  and  concave  aimfonn  plate  ; 

anterior  impression  large.  derpU  «-\en\»ied.  of  an  oblong  Item*  and 
with  a  small  tOOth  "pen  itl  upper  margin. 

Thil  shell  is  remarkable  for  the  projecting  and  solid  character  of 
the  map  apparatus,  together  with  its  general  niassivciicu.  These 
feature*  an-  in  striking  contrast  with  the  attenuation  of  the  posterior 
side;  thi*  latter  portion  is  consequently  seldom  wrcll-prcicrvrd,  al- 
though (lie  internal  elevated  auriform  processes  must  have  contributed 
to  strengthen  tU|  part.     The  large   tooth  in  each  valve  projects 

nearly  at  a  right  angle  with  the  plane  of  the  chcll,  and  is  borolwed 
a  large  ami  deep  pit  to  receive    the  tooth  of  the  opposite   valve;    the 

small  dentiform  processes,  bordering  the  anterior  muscular  impres- 
sions, are  just  iu  contact  when  the  valve*  are  closed  ;  that  of  the  left 

•  wax**,  thick ;  iptiOfta,  npport. 
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i:ii\.'  bflfau  received  into  n  •vinnll  rlr-pn-«ion  ibom  thl  QOMafOBtftu 

prorea*  of  the  right  valve,  the  tooth  of  the  right  valve  resting  nil 
the  muscular  depression  of  the  opposite  one.     The  thickness  of  this 
portion  uf  the  tr-t  is  mii  li.  That  in  an  indmilual  which  measured  M 
Eaofatfi  aorow,  it  w»*  upward*  of  three-quarters  of  no  inch. 

This  shell  has  Mrnicarriniti.s  with  hocardia>  Opis,  and  Merjatodon  ; 
the  latter  of  wliicdi  if  appears  to  represent  in  the  Jurassic  period,  and 
might  with  it  constitute  n  family,  "  Mn/ain/wftr."  It  in  distinguished 
from  ytrffiil'ulofi  li\  the  lardiiiiil  tooth  in  the  riirht  vnlve  n<>r  tuning 
been  divided  a*  in  the  latter  genu*.  MeffolodoH  hu  the  anterior 
muscular  impression  inserted  on  n  somewhat  raised  n  Inmlliform 
plate;  but  it  has  hOWtVO  I  ftltflfatlj  nmed  plate  tor  the  posterior 
mnsele,  i>r  rather  the  latter  may  be  •  <  Murdered  interiorly  by 

an  ofattUH  nngulatcd  ridge.     I-'rom  Oph  it  in  sufficieiiTlv  dUtim -in shed 

by  the  character  of  tlie  dentition.  The  dichotomou*  ligun nt  re- 
sembles that  vUaocardia,  and  when  viewed  Anteriorly  it  remind*  us 
of  the  recent  Isocttrdia  car  with  it*  large  and  Eraceful  diverging  inn- 
bone*.  Pachyrixma,  then,  may  be  described  an  a  Mefftilodon-tiAe 
shell,  the  dental  characters  of  which,  however,  are  peculiar,  com- 
bined with  the  Ullfua]  figure  of  hocardia  arid  Opit. 

Erampl*.        PaCHTRIsMA  GRANDE. 

Te«ti  rordnM,  elongntA  \  carina  obtuki.  dor»all,  poiticn,  later*  anlicohrevi ;  latere 
pottico  profundi'  depreuo  ;  itrii*  namerosii,  concentric!*,  irrcgularibui. 
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Shell  cordate,   nidi  an  obtiwe  prominent  jiostrrior  dor-al  V<*ol  ; 

posterior  Hiilc*  deeply  *\r;iwUnl  .    1MB    iimnermis,  concentric,  am' 
regular. 

In  vonnp  up'1'  Imttol   ,!"    form  is  leas  gRiboM  :   Kilt  small  ilea1 
procrw-  u  inod  bal  the  large  tooth  bit  lit  r 

porllliicr  tfbkal  ;|  a  ( (i  r  u  sird*  at  lain*,  it  ui»t  Inning  acquired  ill' 
cal  projecting  ftttW  M  »»  the  adult  stntr. 

THl  *ln  II  *l(tc»  not  appear  to  haWC  been  described,  altlfcoi 
closely  rr*emhles  n  figure  published  bj  ('ntullo  ♦  of  a  rasi  -of 
named  Gardnfaa  triquetrwm  \t\  Wollen  f,  ii  m  Lhejururie  »trata  0 
Autello  urar  Cnnloiuno.  The  shells  figured  by  I'usch.  Potent.  1'n- 
i<  mil  i.  7.  f.  8,  V,  model  '!"■  n.-i  iu«.   Iwca  aitaia  tad  /  mm* 

trifosa,  have  some  affinity  With  our  shell,  and  may  belong  lo  the  same 

geoo*. 

Tbi*  shell  bn  been  povttaoaiUy  i 
ving  been  eul  I  id,  by  the  IdodMal  of  Mr.  EL  Cuming,  to  cxamii: 
specimens  of  that  interesting  RCBtua  ofM.  Deahayce,  wr  ore  ennhh-d 
to  st«N-  thai  t In-  position  i  f  tin'  ligament  in  tin-  two  genera  i-  I 
distind  .  En  PaeAjrneaid  the  UMmenl  ii  External,  in  CanKHa  it  u 
internal,  mfpd  OH  I  ftOIDtwnW  DOXQptal  -pi>nti-*hapcil  t<KJth  ;  the 
poaitiim  of  the  posterior  muscle  U  however  in  both  genera  ten-  ann- 
Ingnm.  being  placed  in  CgrdUid  on  a  promiaenl  laminar  plate 
■tinting  tli«'  anriftm  process  which  supports  the  same  amsde  in 

I'tfC/li/t'i  *W>/. 

Iturutittj. — From  the  Gw«l  Oulite  in  the  vicinity  <if  Miiirhixiunmp- 
tn.i  .-ml  Choi  ford. 


i 


: 


2.   (H*rrr*itio%%t  on  Dl  m  I  *  Tnw.ouiri  >.      Tart  2.     Bv  TnoMA 

Wii.hv   Fi  .  u  ...  Bl  Kit  S  .   F.G  S    ft«, 

Genua  Ctiii  i 

Two  specdee  of  TrilobHea  belonging  to  the  interesting  genus  Cy 
of  Lorai$  are  occaatonaD}  (band  ai  Dudley,  the  C  punctata  and  C. 

variol'trix;    perfect  >  j  m-i-i  ku-iis  uf  riiln  i  -j ..  tic-  heing  VtTT  rare.   These 
apeciea  were  figured   from  Miidh-y    podmona,   probobtj  then   U&l 
by  M.  Brcmfnatt,  in  his  '  Efiatotrc  uaturelle  i  .iocs  fcaanJc*,* 

•  Saggio  rli  Zoologia  Posaile,  de  T.  A.  Catnllo,  t.  1.  f.  1),  B,  1'.  I   9  A.     Padua, 
1W27. 

t  Abhincil- vntn  kJirnthiiiM  Inn  pfaueiuchvi.  Ilelmiatliohth,  p.  48. 

;  AnnaU  unrt  Mag.  Wat.  lint.  Und  Srr.  tot  ii.  IH»h,  p.  868. 

i    Tho*  Jen'il^il  bj  Lovani  "Caput  breve  latum.      SeuCum  erntralo  ttiMiiMa. 
turn,  latum,      Suium  ptmr  nculuin  aubrceta.  ad  angulum  ilucta.     OcaH  ED] 
arcu  iafnutrbiiali  rlc»itu,  iiiguiiti.    Tlmrit  arUculli  tin  Dai  nede)  daodi 
Tern  eonvcaBi    J-'lcunr  »uIcoloti|itinlinuli  hi  partna  antieam  ilivi»»  a^radoama* 
Ian  brcviorem,  el  |»u*ticem,  niaju*  iiiuc.-m-  prodoctaro.    PygidiDB]  tborad  ct 

(•st'tr  flOVifamaj  "itiulum.  c\  aiticuli*  ill    lex.  ^t.  10)  COalilifi  ij»j 

ulpt  aliquot  majorat. pleuria  praxliU,  reliaaia  in  caudam  Unceobuum  in 

naii».'*-   UJiemgrt  at  kongl.  Vctciukapa-Akail.  PBfb.  1845,  >^  4.  p.  HO. 
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Wine  included  uiwI.t  tin*  name  Cafymms  rariotari*.  although 
of  Ins  description  appear  to  be  applicable  to  citheT  species*. 


Cybelr  punctata,  Wahlcnbcrg,  sp.     I'l.  XXXII.  figs.  l-;">. 
SirR.  I.  Muri-lii-im  and  Professor  BuruieiaUr  were  acquainted  with 

tin-  earn  la!    shii'li]   only  nl  1 1  lis    trilobitr  ;    and    Dr.   Buckhuul,  in   his 

•  Bridgcwater  Treatise/  an  pi  MFB  to  have  npoatod  th.-  BftUM  g&TOB  by 

M,    Itrongniart,    ti>  which    ho    has  as*i;>ned   the   mime   of  ,-Uuphut 

/uFjrr<:ut<iftiv. 

Synonyms. — Entouiontraritr*  punctata*.  Wahlcuh.  1821,  Act.  Soc. 

Sc.  Upsal.  vol.viii.  p.  32.  t.  2.  fig.  I. 
Catynitrne   voriotari*,  Al.    Brou£uiart,    IH22,    Crust.    Fom.    tab.   1. 

flg.8  A. 
Calymrnc  punctata,  Dalnian,  1  H2H,  I'alrcitd.  p.  -i".  tab.  2.  rig.  «-^. 
<  "h/iitene puneti/fti,  Murch.  Sil.  Svst.  pi.  23.  fig.  8. 
Ataphu*  tu&ercututiu,  lluckl.  Brid^.  Treat,  pi.   10,  fig.  6. 

&  u ml  font  ovate;  Length  nearly  twice  tbt  width;  head  and  tail 
uiiuui  rtjmii,  ndnding  the  Urmmal  mucro,    X&oni  Mart]  half  kite 

entire  length  of  the  animal.  Cephnlie  vlneld  wmii  ireular,  but  gib- 
bous in  front;  it-  r  am;lr»  produced  info  e\t*n«Jeil  opines: 
its  length  equal  to  about  linlf  its  width  ;  its  surface  coarsely  gnu ui- 
later!  with  large  tubcnles.  cad  vith  B  ininur.-  perforation  Of  puncture 
(I'l   .\\\ll.  ig  9l>),  as  first  observed  by  If.  Brongniart. 

Glabella  pvriforni  and  gibbon*,  overhanging  tin  slight  anterior 
margin,  nearly   -plierind  in  iVont.  where  it   h.  u  A   border  of 

large  tubercles  (PI.  XXXII.  fig.  1),  and  narrowing  backwards  to  half 
ita  front  width,  its  base  being  leas  than  our-third  of  the  entire  width 
of  the  head. 

Two  or  three  large  tubercle*,  arranged  00  eaeli  side  of  the  lower 
half  of  the  glabella,  occupy  the  utuation  tf  the  lateral  Inhcs,  the  fur- 
row- between  w  lueli  VB  net  1 1 -ible  ;  the  BUl  In: rows  ail  dft  p,  runing 
UUlWUlll  in  front,  and  th-nee  nmllueiit  with  tin-  iiri-p  •nlentii>n 
which  separates  the  cheeks  from  the  margin  of  thr  head ;  the  latter 
is  broad*  and  ill  ridci  hare  two  rfisltncl  rcrwa  of  tnbfrdn. 

The  course  <>(  the  upper  part  of  the  facial  suture  la  BOfl  dourly  in- 
dicatrd  in  the  ipeenfl  III  beibn  nir.  but  it  probably  ran?,  be!«m  the 
front  margin,  and  parallel  witli  the  front  of  the  gjfcnflll  to  (hi  .;,,••-  : 
from  thtnee  it*  course  ■  outward*  to  a  point  somewhat  in  advance 
«<!  tl  inr  angle  id' the  cephalic  ?lucUI. 

A  ihitteiiul    >paie    hoidci\d    by    n  row    of  tubercle*  Miinuiiids  the 

peduncular  iyn  whiohan  moderate  in  nie,  btrt  prominent,  and  placed 
OOnaJdcrahh   apart,  occupying  nearly  the  centres  of  the  convex  and 

tumid  cheeks;   the  distance  of  the  eyes  from  each  other  cxctfdfl  tb 

•  Urongiiiotl'ft  di«Knnsi»,  ••  tugrulb  c\trnm-p<i»tiei>  :u  unit  nine  product!*  ;  "  Bad 
description  of  the  cephalic  ihicld.  "*ur  leur  angle  »  \i nrli m  BM  Mite  4'tppoodlcc 
am  %e  prolong*  Mir  It*  OBtfl  (Ml  r.ilidnuun,  km  vfa  la  »mcinc  aittOalatfoa/' 
■r*  rlmrly  applicuMe  to  Ihn  Cpumetata  llii  it. ..  n|.ii..n  of  %hv  eaucJul  tliiflM 
appliri  rather  to  ft  variohru,  m  lie  compnm  it  with  that  of  C.  Hhtmrntachu '. 
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txtmm  width  of  tin  pUhclU .  tbe  eyelid  i*  tubercular,  and  \ 

'tis  surface  smo'ii  f 

Tin*  tnnuirulnr  check*  an?   produced  backwards,  then*  extremit 
Ccrnii-  ■  OQged  -piuw. 

*!*!«•  neck -furrow  i«  continiinu* ■  and  the  strong  neck-lobe. 
est  in  tbe  centre,  b  smooth,  but  has  a  tubercle  at  each  ex 

HvpoHtome  ovute,   rhombnidal,  subtrilobod,  Uibrrcnbir.   and 
rounder!  hv  n  -i.iuimI  hnrdct  .   i.  >  convex  extremity  vaj  broad,  nnd 
Etfl  cueullated  tip  nbuta  against  a  large  tubercle  placed  upon  the  an- 
terior margin  of  the  head  (PL  XXXII.  fig.  la). 

Thorax  of  eh  01  ex  axis  or  central  dhision  some- 

what  UirORQ  than  the  pleura',  nd  separated  from  tl 
axul  furrows.     Two  tubercles  occur  upon  •  tab  "i  il>  u\a)  Hi^mcuttt, 
one  at  each  end.      A  spine  i*  placed  upon  Tin    -  vmtli.   ami  another 
upon  the  tenth  segment  of  lh<   axw. 

Tbe  pb-ur.v,  usually  covered  with  small  tnlicrflc*.  arc  horizontal 
luillVn,  linn  Mi'mirlv  eur»ed  down  wards,  and  oftightll  btfri  l>ack- 
wurd*  ;  their  rdgis  IMIpened  in  front,  and  their  tcrmimitinns  hifid 
or  notched,  ami  tubercular. 

Tail  lung  and  arutoty  triangular,  tcrmiimtnl  in  U  extended  :iiucro; 
its  axis,  tapering  backwards  to  its  acute  termination,  is  of  lew  width 
than  the  Utornl  part*,  and  i*  composed  of  about  urirtj  aistuael  rings. 
Its  centre  is  smooth  and  has  about  leva  tabmfcfl  iironiin.nl  end 
distinct,  four  ring*  int.rvining  between  two  tubercles.    The  articuls- 

llni;  i-il-e    is    hiu.iil. 

Kight  strong  ribs  on  each  side  gradually  decrease  in  size 

HppniMcli     flu      eaudnl     1   •-nnn.il:. »n      tb      ftnt^riur    um  i    .    ir\iie;     hnct 

ward* ;  they  are  separated  by  ileep  furrows,  and  a  distinct  tubercle  is 
placed  upon  the  upper  and  inner  end  of  each. 


O.Yiiia.r  VAiiioi.ARic,  Itrongniart,  *p.      IV    XXVII.  fig*.  6-10. 

ThU  species  is  figured  in  the  'Silurian  System,1  when  it  ll  inad- 
vertently represented  a*  having   thirteen  hodv-ringa*.      Runn<  i 
being  unacquainted  with  the  furm.  and  misled  by  tin 
the  ngure  above  referred  to,  was  induced  to  consider  it  as  a  CWymeov. 

Synonyms.— Calymene  rariolaris,    Al.  Broiurniart,    1822, 
Foes,  tab.  l.tig.3b\ 

Catijmmr  rnt  folotUj  Murch,  80.  S>st.  655,  pi.  14.  tig.  I. 
Phaeop*  rariofarU,  Emmerich.  Trilob.  i.  '20.  4. 

A  description  of  this  ipeom  having  been  given  by  my  friend  _ 
Salter  in  the  •  Memoirs  of  the  Geological  Surrey.    toI.  ii.  part 
p.  311,  ii  friO  be  sufficient  to  nodi  i  it-  chief  pointsof  difference 
that  last  described. 

The  cephalic  shield  and   thorax  bare  a  general  Minilariii    to  tli< 
of  the  pCVOadog  Ipedn  ,   but  the  glabella  is  rather  more  prominent 

•  A  recent  inspection  of  the  specimen  Bfw.il  1m  s;i  it.  1  Murehnon  l>oia  the 
rabinrc  of  Mn.  Downing,  of  the  Priory  near  Dudley,  enable*  me  io  itata  ihat  u  ha 
atowa  bodv-acgraenti, 
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and  gibbous  in  front,  and  its  border  of  tuberclca  Ices  distinct  j   while 
the*  posterior  angles  of  the  cephalic  shield  an  and  not  pro- 

<lui-t-it  into  sptnrs  ,   each  angle  w  oruauiented  with  a  tdu.iier  of  tuber- 
cles, and  MBftsmriftlly  trnnii  I  >iti^lr  ferae  tubercle. 

The  tAil  is  convex  and  triangular,  its  length  and  breadth  about 
equal,  arid  its  axis  of  ten  rin^'-  much  narrower  than  its  lateral  por- 
tions, and  invnltinlly  diniini«bin^  tu  it*  blunt  iiprx.      BaTftB  l»mnd  ribs 

on  each  tide  are  strongly  arched  downward*,  nnd  bent  backwards; 

Uie  posterior  ribs  arc    rounded  off  at  their  extremities,   and  cxU  ml 
below  tin-  blunti'd  aval  t«Tniiiiation.       Koch  bland  rib  lion  a  tubercle 

at  it*  origin. 

Tin-  upper  ring  of  the  axis  ha*  usually  a  single  Inrjrc  tubercle  upon 
its  centre  ;  the  second  bus  a  central  punciiun  m  Mtjjht  iU  predion  be- 
tween   twn   Idfgc   tilbcrrli       ,     tin-     uiiinilii  ti;.-     rinj-       Ii:i\m;_-   n  It     rnnl.lv   a 

ruliiTi'lc  ninl  it  punctuni  between  two  tubercles,  except  the  three  poo- 
terior  ring*,  wilicfa  h*Vt  each  a  angle  tubercle  only 
Ftriwet.—Tht  front  of  the  pBDtDi  Ei  more  LrVbbotis  in  some  *pe- 

cinun-  ib.tn    in  i.iiu-i  -.  and  the  marking*  upon    :!"•  tm:  m-  not  ijuitr 
constant. 


EXPLANATION  OP  THE  FLATR. 

rip.  I,  *,  6,  9  tod  10  are  from  the  rich  cabinet  of  my  friend  Mr.  John  Gray  of 
Dudley  |  7  and  8  from  the  collection  of  Mr.  Charlca  Twamley,  to  whom  I  u  t» 
drbled  for  ihrir  ON ;  and  ttu  remaining  specimen*  ar«  from  BJ  W  D  '"llcction. 
Fig.  1.   Cj/bcte  punctata,  fall-grown. 

Pig.  1  a.  The  same  specimen,  under  side  of  the  head  ihovung  the  hyjwmtome,  am! 
the  tubercle  against  which  it  abuts. 

Fig-  1  6.    Thr  rvi:,  umgmfkd,  upper  Side. 

Fit».  I  c.  Ditto,  ditto*  Tower  (tide. 

Fig.  1  o.  The  tenth  thoracic  segment  with  its  apiae. 

Pig.  1    The  tame  trxeits.  adult  snpcimvn. 

Pig.  3.  Ditto,  the  fnil. 

Fig.  I    Unto,  the  under  aide  of  the  thorax  and  tall,  to  show  the  bind  or  notched 

terminations  of  the  pleura,  and  the  manner  in  which  they  are  applied  to 

each  other  in  rolling  up. 
Fig.  5.   Dilt",  the  bfflpOafOOBC  ;   the  hOOdao  tip  it  alighllj   itcuttxd. 
Pis;.  6i  Cybet*  rariotari*,  young  specimen. 
Pig.  7.  Ditto,  rolled  up. 
Fifr.  B-  Ditto*  nearly  full-grown, 
fit;.  Ha.  Ditto,  a  tide  view  of  same  specimen. 
Pig.  tf.  Ditto,  a  nnc  specimen ;  the  thorax  is  slightly  bent  backward* ;  it  ahosra  the 

sharpened  front  edges  and  notched  termination*  of  the  pleurae. 
Pi*.  9a.  Ditto,  the  under  aide?  of  the  head  of  rh.  ajcu  .p^cimen  i  the  hvpoaioree  ia 

uul  reemvi-d  nt  the  tin,  but  regularly  convex. 
Pig.  9*.  Ditto,  a  few  nf  the  tuberclei  with  a  punctual  on  each,  u  mentioned  by 

BroDgniarL 

Fig.  10.    Ditto,  an  under  view,  Knowing  a  similar  structure   to  tint  represented  at 
Sg.4. 
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3.  On  (Ac  Geology  of  Spain.    By  Don  Joaqlin  Kzui  Mtu  del 

IU\<>. 

[Communicated  trj  Sir  R.  I,  Murvli«nn,  V  P.C-.S] 

I\  order  to  give  a  general  idea  of  Que  ideological  POOMtltflti 
couutry,  it  maybe  considrrt;:  inao 

vm- tli-   i ' !-.•■( iIHnc  or  Gnei&aoid  form&tiona;  the  Tram 
tioDBi  and  (hi  Secondary.     Tin.*  Ant  predominate  alau 

in  the  iWluu  portion*  (not  melndmg  Portugal),  in  th 

■II*   kingdom  of  (.laliria,  anil   esl  rga,    ZaW 

Salamnnni.  Plain i        I  .  M  riila.  UereYia,  Arneena,  and   Etifl 

Tiniu,   to  tin*  north  of  Seville    mid   to   the  neighbourhood  of  Italic*, 
the  I. nth  pliHM  ftf  '1m-  EmpafOf  'I'i.i 'm..    i    lied  '  II 

must  however  In*  observed,  that  a*  yet,  for  want  of  detailed  observa- 
tion*, we  have  do  definite  linw  <••  mark  th< 

ffiatiOM   above  mentioned.      We  can   only  SaV   Lfaat  the  g.ieiM   R 
OOOQpj  ftbonJ   n  Sftfa  of  th«   -iiHai  <■  of  »i»  ttcndBffcg  longitudi- 

nally from  north  to  south,  hut  throwing  nut.  a*  it  were,  ramifioali 
towards  the  east. 

e  irniMs  rocks  are  probabh  secoudar  in  format  iona, 

altcu-d    h\    tin-  |dutonir  rock*    which   have  penetrated    Uti.i.      Tl 

are  generally  ordinary  granite,  more  or  lew  conrse-grainrd.  rind  some- 
times traversed  by  veins  or  dykes  of  poi  granite.     Ol 
tin*  northern  <-vtrtinity.  viz.  between  Araceaa  ana  Llenfna,  b  the 
rillngr*  of  Zufrv  unci  Snntn  <  Unlit,  i-  I  Hi  iblc. 
The   most  UUtXStAnJ  of  these  feronltu    i  UUlfic  tlOnfl   In   the  east  i* 

that  which  paste*  hy  the  Sierra  01  Gridoa,  Sierra  d*  A  Vila,  aiwl  tbe 
Gundammm,  to  Somo  Sierra,  in  a  di  10  I    Oik 

•lit,     The  great  granitic  mitbur-r  of   TrUxQlo  ud  ol  the  mount 
of  Toledo  docs  aot  extend  so  far  to  the  east.     A  third,  whi 

no  well  marked  "•  tin-   other  two,  i.  >     i 

with  the  same  continuity,  is  that  which  ha<  probably  giu-u  \tM  pn 
form  tO  the  Sierra  Morciia.      It  tern:.  DtlieprOri 

of  Jam, 

The  gneiss  roeks  in  Spain  do  not  generally  abound  in  mot  all  il 
deposit*.     Then?  arc  notne  however  i-f  eomuderable  important 
the  copper  deposits  of  the  district  of  Km  Tint u  OCCUT  in  talcose  «ehist , 
in  the  Mrimty  of  the  granite.     The  tottOU  mine*  of  Guadalcanal 

and  of  (.W.alln  (now  exhausted)  nre  opein  <\  in  *  1*1   ritio  sehi  t.   n< 

from  the  syenitic  outburst.    The  rich  ■rfcntbferoit*  veins  lateU 

covered  nt    Hicndelcneiun.  i:i  tin-    province    ">   GliadaUlira,  Iravr. 

the  real  gneiss,  and  are  also  not  very  distant  from  the  graiiiu 
Somo  Sierra. 

The  phtOaie lOCkfl  them-rlie*    nre    still    I.  ■  <  rieh  in    iimYiiI  metal* 
cnnipnrcd  with  their  great  development.     'In.   tnoct  important  dci> 
in  n  roek  of  thil  cbuicturia  the  trrcat  ayotein  of  lead  and  m& 

in  the  district  of  Linares,  both  for  the  abundance  and  excellent  unality 
of  the  tDmarala.    Tlie  gnmitio  rooki  En  the  nelgbboorbood of  U 
terey  in  Cialieia  contain  a  small  <|ti.mtity  of  tin,  a*  well  jo  thnv  •<( 
Carbajosa  and  Carhnjolc*.  near  Zatnora,  on  tlie  froutier  of  Portugal. 
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To  this  lant  formation  must  also  be  referred  the  carbonate  of  lead 
and  tin-  ;\ni  itiionial-oohrc  of  Losacio,  in  gneiss  entirely  surrounded  by 
granite.  These  rich  and  abundant  miner.ds  of  LoBftfl)  bm  not  yet 
proved  profitable  tothf  iptcoltton,  for  want  of  an  economical  method 

of  currying  "it  tin  r  OpCSSftionBi  The  BAlrfferOUi  sands  of  Galum, 
which  the  I  Li  mans  worked  on  «o  Urge  a  MnJSi  Mid  faun  uliirh  the 

iu!i;ii»!i  in!-  -liil  obtain  a  considerable  revenue  by  washing,  and  those 
of  the  <iiijn liana  and  of  the  Tflgiift,  which  arc  mlightlv  worked  in 

Estirmaduru,  arc  all  darfvod  from  (In*  disintegration  of  the  granitic 
rocks.  The  auriferous  sands  of  the  I)nrn>  mid  the  Gcrril,  song  by 
tlie  Arab  and  Andnlusian  poets,  are  not  worth  mentioning  ;  they  are 
very  poor,  and  arc  not  drnvnl  Bran  fa    MM    NffOI 

'the  oldest  sedimentary  or  transition  rocks,  in  their  different  stages, 
the  present  forms  of  which  ore  owinj;   tn  eruptions,  nrc  in 

Spain  most  rich  in  mineral  wealth.  'Die  whole  range  of  the  Cordil- 
leras of  the  province  of  (iranada  down  tn  the  BCO,  and  almost  the 
whole  coast  trout    MB  Gibraltar  ro  he\oiid  Carthage-iia,  belong  to 

this  period;  consisting  of  slates,   argillaceous  schist*)  ami  UOUDtall 

limestone,  «ir  rathe?  nostsJltferom  limes  tons      Fossils  affi  isn  nana 

The  Silurian  formation  ii  well  ehnrarterm-d  in  the  Sierra  Moreno, 
from  Snntn  Cruv  dc  Kodak  tn  Alminlr  i,  frith  its  remarkable  deposit 
of'Cuui.ilinr.  It  jiln  OMBII  in  the  mountain-chain  of  Astoria,  which 
contain*  roul  of  good  ijiiiili; 

The  sceoudnn    format!  b  nre  *hut  in  hHueen  lbs  DMa 

rocks  nnd  tlie  sea,  ocenpv  a  in  Qtfl  l «  ntre  of  Spain,  ex- 

IimkIiiii:  to  t'u'  BOfth  uud  to  the  eastern  const.     The  greater  part  of 

Ma  mdjuj  roeka  bcJoiig  to  lbs  OoUtie  sad  Crstecson    porfodaj 

nil  the  members  of  the  series  or.-  fiill\  di-\clopi-d  evcrpt   the  Musehcl- 

kalk. 

Thr  D  renin  formation  il  n  j  Ii  ui'ed.  Some  traces  of  it  or.  or 
in  i in-  centra  of  tin*  A- 1  arias,  and  a  still  larger  devdopirjcol  qocui  ui 

the  northern  part   of  the  prOrinOS  of  Leon,  which  extenil*  as  faros 

Galiein,  fb  JM  with  the  nwuatam-chaii  ot'fnntabria. 

In  both  ili.-;'  localities  the  Demuinn  rocks  abound  with  coal  of  an 
excellent  ipinlity.  Thai  i  tin-  Aslnrias,  which  was  already  known  at 
the  gLoM  of  tli*  |n -t  essHmj,  not  only  in  the  Devonian,  but  in  other 
forum  'ion-,  will  hardly  stand  in  competition  with  other  cord*,  uulcaa 
th"  BMnpaiq  bj  n  ii.  Ii  it  H  worked  una  to  lay  out  larger  sums  in 
voridos  it.  '1'iiai  of  Leon  ii  more  easily  obtain*d«  nnd  although  it 
has  only  been  known  for  n  fen  Mar-,  it  is  already  thi  Sonne  of  con- 
hiili  i:tl»lr  industry  in  Pastille  It  ia  taken  to  Madrid  for  the  cast- 
iron  foundries  and  other  works,  as  Att-ligfatingi  &c. 

On  thr  Silurian  rocks  ot  tin- Sierra  Mureun.  which  we  have  nlludcd 
to,  proceeding;  toward*  the  *oinh,  repo«-e«  tin-  great  coal  formation  of 
Iviiiel  and  BeUue*,  which  mav  be  called  the  basin  ot'  the  (Jundinto, 
the  river  by  which  it  \y  travei-cd.  ThK  formation  mn\  be  traced  for 
I  distance  of  fourteen  leagues  from  we.t  td  cast,  and  extends  to  within 
thrM  league*  of  Cnrdom.  At  Villanucva  del  Rio,  on  the  rip  In  bnnl 
of  thcduftdfllcpiivir,  *  I  •■•  0  Ungues  north-east  from  Seville,  is  a  small 
h«<in  of  coal,  exrendinir  "■■  i  nenrli  a  ftojUM  league  of  ground.    This 
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cool  is  not  of  very  good  quality,  being  friable  nnd  dusty ;  ncrertbeJeoa, 
owing  to  its  situation  so  near  the  river  and  Seville,  mm  v  the 
quintals  arc  annually  extracts!.    Tin*  l|  the  whole  I  the  true 

Carboniferous  system  En  BptlBa 

Tlii-  New  Rod  Baodttona  hnnitjop  contain*  an  extensive  develop- 
ment of  the  Eochittn  Kinfatwwi^  nhai  b  forma  almost  the  *©le  coo 
tii-  ni  of  tiu  Sierra*  of  Aleaxar,  of  thcSagrn,  ntXjuorla,  and  of  t^utlil, 
in  the  provinces  of  Jatu,  AHmiccLc,  und  Muruia.  The  murnc* iri*4** 
ban*  n-ii  v  i-i  In.  n  doarrj  made  out;  thii  is  a  great  deficiency  in  our 
gpoloffv.  Then  HUE]  b<  perhaps  *ouuMriuT5inMuocayo,nctf  CtJtttsa 
in  Ai..-  hi.  mi  n   the  mountains  of  Keen.  Nod  possibly  in  the 

(rnvinc  of  Guadalaxara,  towards  Tainajon,  villi  iUg|M  tm  •*-  of  coal. 
t  U  >:uil  thai  in  I,n  Miui.iiii  (BOW  the  province  of  t.'iuriad  Heal)  the 
secl&stein  occurs  with  its  mantes  irisre*  and  (odt-Iiependes.  resting 
against  the  northern  slope  of  the  Sierra  UoffCOt ;  I  UTS  QOt  sti 
At  San  Jn, -1 1 1  d  A  learn,  iu  the  Sierra  of  the  same  name,  near  the 
tillage  of  ltiopar,  the  marls  nnd  dolomites  are  well  char  act  crixed,  and 
contain  a  rieli  deposit  of  ( 'alnmine,  the  working  of  wfold  day 

becoming  more  productive.  I  think  l  have  discovered  the  Kupfer- 
Kchiefei  of  the  Hermans  near  Archidoua,  between  Sierra  de  Lucrna 
nml  Sierra  d'Auteuuera. 

The  Jurassic  or  Oolitic  formations  constituted,  to  all  appearances, 
the  bottom  of  the  sea  during;  the  cretaceous  period,  inasmuch  as  it 
flltrvuheu-  ii -r-  :ii»im-  tin-  -nitiu'e  when  the  cretaceous  formation  is 
hnuraptcdi    'I'in'rr  14  hovreveTi  ■  oouiderahle  extent  of  Si  cxfmtwd, 

aa  e.  g.  the  whole  nountsio  ranges  which,  ■  >>\  .-m.  i><  -In.-  near  Hurgoa, 
continues  towards  the  east  through  the  province  of  Soria,  a*  far  as 
MoMayO)  tod  thence  into  Aragon.  ueai    Anna,  as  far  as 

r't-rnrl.     This  ridge  of  oolitic  rock  'iv  interrupted    hy  the 

chalk  and  tcvtiari  hul-,  Imi  ii  uaizi  appears  in  the,  kingdom  of 
Vnlcneia  as  far  as  the  town  OS  toil  asais  name;  so  thai,  in  fact, 
I  lie  oolitic  formation  can  be  traced  from  Valencia  to  Burgos  for  a 
distance  of  ISO  Sp.inirh  leagues  (*I00  kil.)  forming  an  obtu<e  angle 
at  the  culmiiiatiiig-pointof  Moucayo.  I  have  observed  the  same  bed* 
at  Sisucnzn  nnd  ToeWrnOftha,  in  the  province  of  (Jnodnlaxnrfl. 
Andalusia  nearCahra.  iu  the  province  ot*  Cordova,  and  ha  the  Bs 

Crovinees,  as  is  luid  dOVTO  in  UH   Qcologfai  Map  of  France.     It  pro- 
ablv  exists  m  other  Iocj:  jrstaccs  -itigated. 

Tlic  oolitic  fonnntions  of  Spain  have  in  my  opinion  some  rcmark- 
ahle  feature*.  They  abound  in  metalliferous  deposits  of  ill  kinds, 
{generally  scattered  in  small  isolated  masn's,  and  seldom  iu  veins. 
These  l.e.ls  were  formerly  worked  «iih  a  profit  when  mining  was 

earned  Of)  on  11  miihII  »mle,  mid  with  the  help  of  slaves.  Now.  how- 
aver,  minerals  must  be  van  ril  h  and  ahuiidanl  to  «n«Me  the  com- 
panies to  make  any  return.  Almost  nil  those  who  have  worked  til 
the  jurnswic  formation  linvc  bfJOD  ruined.  (Were  frit  Off  glty  copper 
ore  of  good  quality  is  found  here  a.i  well  aa  copper  pyrites,  both  •• 
argentiferous,  but  soon  worked  out,  Near  liaroadut  ■,  nt  the  extre- 
mity of  the  province  of  Burins,  at  the  foot  of  the  Sierra  de  San 
Lanugo,  I  boil  <»f  tiu-de.-vripiion  in  ih.ua  worked,  which,  both  fortlsl 
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rkfeoaal  And  tin-  qtlHtitg  uf  the  ore,  i*  hit.!  pronueina;.     The  nun- 

argentiferous  galena  is  generally  morr  regular,  and  a  few  producriva 

reins  of  sulphate  and  oxide  of  antimony  also  occur,  as,  e.  p.  in  the 

-hhoiirhnnd  <if  AterJ,  in  the  prOvinflt  of  Znragoza. 

Li  ivrwaJ  plieee  tbeeucke  of  the  oolitic  group  ba>i  baa  affected 

bv  volennie  eruption,  by  which  they  hare  been  altered,  tlieir  colour 

ami  i  li  ni^i'd,  mnl  all  trace  of  fn--il  r«*in»iiiM  obliterated*  so 

tlint  it  heroines  dill  u  for  n  practised  geologist  to  clas*it\  tin  ED 

properly.     Thus  it  is  not  rxminrrJinary  that  travellers  M  •  /,,'. rfa*  Eft 

j)o*f>   hare  fancied  that    they  mw  in  the  centre  of  Spnin  variegated 

marls  and  red  sandstones,  trusting  only  to  the  external  aspect  of  the 
rocks  seen  from  the  road.      I  n\  tl  that  further  ami  Ml  de- 

tailed observation*  will  show  that,  t lie  oolitic  and  liassic  formations 
arc  marc.  extensively  developed  than  has  hitherto  been  supposed,  L  0. 
that  tl  11  v  mil  In  duOOVmd  over  a  groat  portJMI  of  the  Si. nth  of  the 
Peninsula. 

Other  phrcnomenn,  which  further  observations  may  perhaps  tend 
to  genuraluee,  are  the  thermal  BprfUCfl  which  n-c  Dp  En  (he  jumasic 
formation*  at  or  near  the  point  of  junction  with  tin-  im.tr  rn-nii  for- 
mations. Me  may  mention,  by  way  of  example,  the  hot  springs  of 
Fitero  in  the  province  of  Navarro,  Armadillo  in  the  protlAoe  of 
Logroflo,  ami  AJama  DBarCakUfod    There  are  also  odd  sulphu- 

1  1  i.h  springs  like  those  of  Pantcuellos  in  Arngou,  and  those  of  Gra- 
valoa  in  Qutflfe.      it   must,   however,   lie  observed  that  these  aama 

!ihe?nomcna  also  occur  En  the  cretaceous  formations  although  not  so 
reqnenth  .    anion:  latter  are  the  "  Caldaa  de  L'atalngnR," 

ami  the  "i'uklns  001  Astoria*."  with  the  geological  conditions  of 
which  I  n I  quite  aeipiinntrd,  hut   I  believe  them  to  belong;  to  tho 

crctaceou*  beds.  It  is.  probable  that  similar  cold  sulphureous  springs 
existed  during  the  tertiary  (pliocene)  period  ;  at  least  it  u  only  by 
such  a  supposition  that  we  can  explain  the  origin  of  the  va*i  deposits 
of  sulphur  which  arc  worked  sit  lldlin  and  Itcimnianrcl  in  the  pro- 
vince of  Albacete.  and  of  t  hut  of  Librae  ID  the  province  of  Teruel,  the 
argillaceous  beds  of  which  are  studded  with  Manorhi*  and  Limmru* 
inteiuiilly  filled  with  native  sulphur. 

The  Cretaceous  fnrnaii  khi  OOVtH  die  whole  southern  slope  vC  the 
great    ihiiio   of  the   Pyrenees,  extending  westwards    into  die   Haw<|tie 

count  re,  to  the  mountains  of  Santamler,  and  port  of  the  Astunns. 
To  speak  more  correctly,  this  cretneeous  zone  of  the  ihore  (if  tho 
Cantabriun  BBS  IB  inthn  »  eiiiiiiuuuiio;i  of  tliai  which  come-  from 
Franee  along  the  northern  slope  of  the  Pyrenees.      The  CNtaOtQQ 

/.one  of  the  southern  slope  also  extends  towards  the  vreH  through 
Navarre,  .1  portion  of  the  Basque  province*,  the  province  of  Burgos, 
mul  the  of  Leon,  *>o  that  the  prent  cretaceous  deposit  OJ 

south  of  France  and   the  north  of  Spain  in  divided  in  two  by  the 

transition  ami  plutonk  racks  of  the  afiMoeaek  the  joneun)  meka  of 

Biscay,  and  the  DefOuiflO  rocks  of  the  (.'anlalirian  mountain-chain. 
From  Figueras  in  (Jatalogna  Co  Oviedo  10  the  Asturias  "is  a  distance 
of  more  lima  m-u-ii  geographical  degrees. 

The  Sptmi-li  i-rci iieefum  /.one  atretches  towards  tin    Kouth  with  very 
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little  interruption,  puteinp  n  -,  through  Old  Gafcttll*,  the  pro- 

wnees  of  Sorili  Bin  I  (riiadalnjam  to  Tainajrm  niul  Conga  I  tb 

neighbourhood  of  the  celebrated  mine*  of  Ilicudeloncuia,  which  we 
llrtsdj  noticed.     A  ridge  which  psuuen  bj  melriH'd 

strata  ol'  winch  re*t  agoiuat  the  gra&itM  of  ilw  (■tiiularrsinu,  must  be 
000*11  !<  red  ;i-  .'  continuation  of  the  amr  formation.      I  lie  '*rctaceoua 
beds  probahh  ansl  toon  axtenairel]  in  tht  reutrc  of  Spain,  and  p 
tieu.'n.-Ij,   in  Dm  ancient  kingdom*  of  Antgou  and  '• 
know  "i  a  fi  n  particular  spots,  as  in  the  province  of  Tcracl,  where 

T li-*.  BVcrha  rhejura**ic  bed*. 

i'he  cretaceous  formations  of  central  Spain  also  afford  some  phtc- 
iidhu'iiu  which  daaenre  the  attention  of  the  geologist.     The  m  ■  i  i< 
BBtrLnlib-  is  ill  ;•  t-k'vation  of  greet  tracts  of  country  to  a  go  ritoi 
height  without  losing  their  original  boriio  i    |>huu 

or  plateau  of  Bantons,  crlel nunl  in  the  annals  of  Spanish  fairies 
(Broju  or  Wkcnaa),  between  Medinaoettaad  Aluuucau  in  Oldt.a*tilli\ 
It  is  iiduIv  MKN  net  (1393  mot.)  ibore  the  l.  be  promt 

The  plateau  or  tabk   land  of  Alironv  province  of  < .oiadalajam,  on   tin- 

hjgh  road  s "* » •  ■  * ■  Madrid  to  Zangoxa,  corresponds  to  the  white  H. 
(emu  Mum-he),  nnd  is  4170  feat  (1 160  met.)  above  bY   r  .     The 
village  of  Pcnalcaur,  in  the  province  of  Sunn,  (.mitring  on  thai  ol 

/..i!  ■  :■>/.!,  i  ■  i »mi! i  on  b  he  [I  plateau  perfect  ]  borurautal,  whilst  the 
naiMDonrina  hilla  oanaMl  of  inclined  bed*  of  the  same  formation,  and 
widen  BjeTeradeai  m  djdI  m  devoted  at  the  plateau  itself.    At  Yi 
jon,  in  the  proffioce  ol  (lundalnjara,  on  the  other  band,  the  borisa 

purtioii  i  .11  the  ii"  -     'i  lit-  ■        pita  Donu  dob,  but 

on  a  larger  scale,  occurs  in  the  vnlley  of  the  Horundii,  province  of 
Navarre. 

Tin'  great  abundance  of  beda  of  anthracite  (charton)  disui 
throu/l.iHir  t  In-  rii'ini  BOtu  I'm  nations  of  central  Spain  also 

initicr.      In  IOIBC    roanecta  tln-v  HO BOt  ncarhr  SO impOftauol   Bfl  Oiose 

of  true  eoal  (kamiti*),  hoi  the  quality  of  the  Iwel  la  often  an 

appropriate   to  lie  applied    to  nil   kind*  of  induurial  purposes,      ll 
occurs  at  Kozns  near  Hcvnosa,  at  n  spot  not  far  from  Burgos,  at  i 
ml  plneet  in  'In-  province  of  Soria,  between  the  town  of  th  aud 

Miiik-um;  fo  t  he  fiaoqna  pi  i  und  perhspe  al  Latmriaa. 

Tlie  great  isBfeTOua  deposits  are  also  a  p..  oretaofiotni 

fornififi"ir-  i In  i  obbraiod  mina  ofCardona  in  Catalogon  may  be  ncn> 
iKjued,  as  well  as  Po*o  ih-l  !(<■>  in  (lie  pnninwof  Bargoa,  the  salt 
Spring!  of  A  nana,  province  of  A  Una,  which  produce  more  than  50,' 

egai  of  salt  *.  so. 

The  formationa  of  die  Tertiarj  period,  both  the  marine  and  die  la- 
custriiic,  overlie  all  kinds  of  beds  of  older  date;  a^   for  Bxampla,  u 

1      '  UOgBS  baej    real  OB  Bne  chalk,  at  Valencia  mi  tin*  jurnwic,  in  Aiula- 

ln-i;i  on  tin'  transition  bens ;  in  the  »alley  of  the  Oinsdalonifirj  on  I  be 
various  siirroundinfihcd.'c,  and  even  on  pjamte.  The  actual  configura- 
tion of  the  Spanish  soil  mat  have  been  alreadv  marked  out  at  the  oon 

*  A  fantya  is  equivalent  10  rattier  mom  lluui  09|  tf/tw  1  «nd  a  faaega  of  mIi 
weigh*  about  112  Spanish  pound*  (51  kttog.). 
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ni  .if  the  i.Tii«ry  Mffod,  with  rle-  eSBJptiOD  of  »ome  partial 

■odtteedontj  Ear  b  merel  nil  tin-  bedi  nre  m  i  borisonUl  poraou, 

aodCol.SilTertop  only  quotes  along  tin-  OOMI  of  kin  lain -in  -onic  up- 
heaved bed-  of  ill*'  <t<<  i'  period.  It  must,  htrwt  ted, 
that  along  the  same  *horc  there  arc  Home  apot*  where  Ux  m. nine  t.  r 
tiary  formation  attains,  a*  nt  Cuevnsdc  Vera  and  Sierra  Alma^rcrn,  nn 
elevation  of  906  fictt,  which  give*  ri*c  to  the  qui -non  rw  t..  whether 
the  waters  of  tlic  Mediterranean  reached  that  height  before  the  Straits 
of  Gibraltar  were  broken  through,  or  whether  the  shore  itself  has  h 

iidU  nprmxed    -mice  that   period,       tnmnir*!    t>M-  'in r<m*  fiMBtl* 

winch  nn-  found  on  this  const,  then  are  BOM  specie*  of  molluscs  of 
a  most  extraordinary  |J  be  \icmitv  of  CilfW,  de Vera 

found  ttrtombed  the   reunion   ol    rlrphnni  .1   and   distributed 

in  particular  direction*,  which  were  washed  down  hy  the  streams  BltO 

the  uncieut  sea,  nil  proving  t lie  existence  at  that  period  of  a  DON 
tfOOafltl  climate  th;m  njatfrig  nt  present  in  tUl  district. 

Our  tertiary  marine  funnntinus  wi%cr  almost  without   iulCHUUtkff 
the  whole  short  of  the  Mediterranean,  and  even  bevond  the  Strait* 

in  the  province  of  Cadi?.;  I  am  nm  mre  whether  they  extend  nflo 

Purttipil,  although  it   i  If.     This  tertian  BOD*  BXtBndl  but  a 

short  distance  inM  the  bttokr,  except  in  the  VeBoj  of  tlie  (Juadal- 
quiiir,  where  it  m:iv  In-  traced  without  interruption  from  Codfal 
anil  San  l.ucar.  ascending  the  rircr.  to  Amhrjar  (in.l  Linares,  where 
it  rests  apon  granite,  covering  rathe  rich  veins  of  plena  ■iiieli  pi  m  - 
trate  tin-  plntoiue  mass  of  hills.     On  the  northern  slope  the  U  rtiary 

beds  arc  hut  s.i^htlv  d<w  loped.  In  tlu-  uxU  i ■- ■  i  1  Ln>»  uf  m-  ma- 
rine tertuincH  except  m  tlie  neighbourhood  of  Bngot  lonsde  the 
ii-. ill,,  winch  must  hate  been  a  *alt  lake  nt  t'nut  period.  Ifl  this  for- 
mation we  find  a  few  t!r|nivir-  of  lignite,  the  most  important  of  which 
i-  probably  (hut  of  (  t : il In- .  neiir  MontaNam  in  (In  province  of 
Taruel. 

In  the  tliird  volume  of  our  'Annies  dc  Minns,'  published  in  IMCt, 

I  have  given  a  general  account  of  the  frrcat   lacustrine  formations  of 

iral  Spain.     The  most  important  of  all,  and  that  which  ha*  beefl 

best  examined,  is  what  I  have  called  the  basin  of  the  JJtniro  (Cucnon 

del  Duero),  the  surface  of  which  is  neurit  forty  Spanish  leagues  sip  ttC  . 
—  3-100  square  kilom.  To  tin-  met  and  aouth  it  RBtS  on  the  crvst.illine 
ormitatnnrplur  fbnmti<>     "i  ■  nilicjaand  of  the  fronticreof  ratogeig 

of  the  Siena  d'Arila,  and  of  the  (iiiAdarrama  ;  to  ilx    ttOffth  DD   I 

Deroues  beds  ami  on  the  rimlk  of  tin-  lie  ootams  of  Leon ;  and  to 
the  east  on  the  ontaO&OUl  bedi.  Tlie  lacustrine  bavin  of  the  BblD  is 
alxo  rerj  OfioeidDrablej  but  I  do  not  know  it*  exart  limits.  It  b, 
perbepS]  Kymewluil  hinder,  lollnuin^  on  lioili  muVs  the  ruin  .c  of  the 
nxer;    hut  it  is  not  so  broad.      It   rests  almost   everywhere  on  ehilk. 

end  nnrtlj  on  the  Jurassic  beds.  Tlie  bUBU  of  the  Taijus  and  of  the 
Guaiiarnima  are  osll  lepereted  from  Beell  Othtt  by  nullifications  of 

the  mountniu.*  of  Toledo.  The  former,  »hirh  i*  the  mo>t  .\-eii>ivr, 
i'    placed   exactly  in   the  centre  of  Spain,  slid   mchidcn   the   OtpiteL 

The  tend  l;i<  iigiriue  limestone  ofColmenar«er\csas  well  as  the  grim  ill 
of  the  (iuadarrama  for  architectural  eonstructions,  nnd  is  al»o  D 
vol..  VI.—  imiit  i.  '2  n 
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for  Mitinjiri  puipuere, on  account  of  it*  preserving  abnoM  indefinitely 
Iti  natural  whiteness.     We  also  possess  otlier  small  detached  U. 

in  tin-  centre  of  Spain,  ui.;.  nt  Ubroftncw  Temei,  at 

OalaUynd,  where  fiur  BpCl  U  I  01  of  sulphate  of  BUODmSa  are  OoUe 

at  ilclHn  and  Iteiifuniiurrl,  already  ipmted  ti »r  flu-  production  of  *nl- 

I'liur.  at  Molina  d'Aragon  with  it*  NeritfaOi  nor.  sp.,  and  several 
!i  v  v..|]  knii'.Mi  iii.ir  the  pufto  of  8paiii  is  Ttiy  monutainow md 

broken  up.      Hie  '»mK   pl'duof  any  extent  i*  that  of  La  Manehn    in 

New  Castillo,  trims  TomUequi  to  Santa  O   /  i      liulcla,  a  distance  of 
twenty  leagues,  and  elevated  more  than  2000  t"=  -<  r  above  tin-  levd  of 
the  im.    All  the  oilier  lacustrine  pbdtoi  of  the  tertiary  period  1 
been  mahod  oul  end  farrowed  bi  ante-ltistOTie  tarranta,  »nd  bi 

jrrent  rivers  which  trn verve  them,  which  have  carried  off  the  frreatest 
portion  of  th.-ir  DUHd  md   h*W  D30TCOYI  r  en;  out   tin*  ravines  v*l 
ponroand  the  partial  ami  isolated  lulls,  the  boritoatal  roiniafci 
uiiirli  iiiirr  formed  the  botti ifthe  mocot  Lake    Othei  plateaux, 

on  the  OthflT  hand,  an-,   n*  we  have  nlready  |M>"mtrd  out,  the  botti 
of  tin- '  ti  r.u'-i.iis  ocean,  which,  while  being  upraised  to  a  cnuviilcrahlr 
elevation,  have  accidentally  pre-n  •  nl  thi-ir  original  horizontalitv.     Ii; 
all  Afl  oilier  furu unions,  and  even  in  the  cretaceous  beds,  the  strata 
have  l"  i"  i:ill\  heen  tilted  in  :i  thousand  Wt\  -.  - 1 1 1 1 j i ^ r •  jjc  fa  fiery   dU 

ti->n,  and  «itii  even-  potable  degree  of  inainataoo,  beinc  aonethnai 

iplitc    WTtie.il    and    ci  cu    jnirti:ill\    riVer-ed.       ( )n  seeing  all   t  fa 

bea>als.   all   thee   di-h-ciitiouH,   and   all    the   different  M  of 

mountain*  whifih  bawa  R  mltftd  :lirtriM.in,  it  Is  nt  once  evident  tW 
many  instances  of  eruptive  rock*  must  be  looked  for. 

In  [Hiiiir  of  fact  our  soil  has  never  been  nt  iv-t,  DOT  is  it  so  even  at 
,  -cut.  The  phitouic  eruptions  vhicfa  bate  pierced  the  tntcissoid 
rookl  have  been  alrcadv  pointed  out  in  the  weatern  districts,  the 
eaphotideaj  dforites,  ana  black  porphyries  are  mon  freauent  in  the 
centnd  parts  of  8f*in  ;  runt  the  trachytes  are  almost  COXunfllvdj  con 
fined  bo  the  shores  of  the  Mediterranean,  sad  particularly  to 

southern  portion  between  Marhellnuud  Cartha^eim.  'Die  remarkable 
and  (angular  deposit  of  «piiekMl\er  of  Almadon  and  Ahnadencjoa  rnust 

ban  boo  nnowfanerl  by.  the  action  of  tin  ea  ami  odm 

analogous,  volcanic  rocks  which  have  hunt  forth  in  this  district  ami 
moulded  the  mountains  or  Sierras  in  such  a  singular  manner.  The 
voiuBi  and  other  metalliferous  depotiu  of  Cartha^eua,  Mazarron.  and 
Sierra  Almacrera.  which  yielded  Mich  wcaltli  to  the  Carthaginians 
under  HauuiW,  and  from  which  we  still  derive  considerable  benefit* 
are  certainly  eeiiteinporancons  with  the  basalts  of  CalMMle-Uata  and 
of  Vera,  and  the  trachytes  of  Maxarron. 

I    i  thrjuaksn  arc  still  often  felt  at  Granada  and  aIour  the  coast  of 
tli.'  protmoi  of  Aiie-'inTe,  i\  here  their  eflects  ha^e  been  very  disastrous. 
Much  further  in  the  interior,  in  the  small  Sierra  del  Trrrucdal  oj 
strict  ofAlhio  i.i  in,  m  in  province ofTerncl,  eruptionfaod  ihodci  bite 

been  VflTV  DDflnianl  nnoe  the  moat  remote  periods  ;  the  black  |iC'Tphyrv 

is  then  nee  Uavaniug  the  altered  strata  of  the  oolitic  formati"). 
The  old  inhabitant-;  0?  the  count n   speak  of  sinking  of  tie 
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■ud  of  the  escape  of  aulphureou*  guru  when  they  were  young  ;  these 

rant phiwvfWflnn  bait  mound  daring  fom  doom  imnThMof 

the  preceding  winter,  accompanied  by  earthquakes,  which  have  rnu*cd 
r.insidernhlcnuxchief  k)  tin-  bofldingSOl  BtTU  tillages  situated  within 
a>  radius  of  two  leaguer*.      They    have  not,    however,    been  attended 

with  any  laaofEfc  ra  account  of  the  inhabitant*  hastening  toaban- 
dou  their  dwellings  at  the  first  indication*  of  danger. 


4.  On  tome  Fossil.  Plant*  from   the   Lovtkm  1.U1      By  Jameh 
15 1 1  kxaHj  F.»i|.,  F.O.8.  L-S„  Prof  moi  of  Geology  and  Botany, 

Royal  Agricultural  College. 

Towards  the  base  of  the  limestone  beds,  fonin  m  Um  !«wer  division 
lit'  (lie  lias  formation  in  its  extension  through  tin-  0DOB&M  oi  Glou- 
cester, Morn-stir,  and  Warwick,  anil  prnlmhU  ■  u-n  contemporaneous 
with  the  tiaSsic  deposit  m  these  counties,  is  I'mnul  a  band  of  Eui 
stone  of  a  much  purer  Utf  banal  QUaHt]  ibnn  th066  Ifiti  which  it  i* 
wuooiatrd. 

Tins  band  of  stone  is  known  amongst  the  nunrrnnen  bv  the  name 
of  **  ht*i«t  paving  slab,"  and  Ei  nnbn  need  wonAaoA  toe  Midland 
Counties  for  flooring  of  bai  u  and  (arrabouw  kitchens ;  but  Aon  fa 
liavin.*  welded  to  the  raacaralUBof  the  Hev.  P.  B.  Broil  ■<•  i  baaul  rul 
series  of  insect  remains  it  is  recognized  by  geologists  nndcr  the  name 
of  "Insect  KnugtoM.'1 

The  insect  remain*  hen*  referred  to  hare  been  well  figured  and 
described  by  tri-ir  discoverer*  ;   ami   in  a  r<:iruw%4of  thi    RCOf  ral  Chi 

raotawof  tiiaaa,  aropendad  bj  the  rrflcOcnl  cntoumlogUt  Mr.  \w«t- 

wood,  will  be  fuund  die  follimin^  « .  i -<  r '.  mti«>h  : 

"The  Baa  luecU  resemble  forms  of  ordinary  oectlliuua  and  o! 

Irrnpernte  ill n it-.-.,  mure  like  North  America  than  Europe -J." 

Now,  u<  these  insect*  are  associated  wilh  remains  of  plant*,  it  enn- 

not  be  otherwise  than  interesting  to  mature  whether  the  bed  a?  no- 
ticed by  the  entomologist  are  in  accordance  with  the  observations  of 
the  botanist,  as  conclusions  supported  by  the  evidence  of  two  distinct 
sciences  must  have  more  weight  QuB  irbOfl  IfetM  a*i  COaffiotinft 

'I"*he  object  of  this  paper,  therefore,  h  to  describe  the  vegetable  re- 
mains associated  with  insects  in  the  lower  lias,  and  to  distinguish  the 
new  forms  which  have  been  made  out  since  tin:  publication  of  the 
'  History  of  Foswil  Insects.' 

The  list  of  the  planta  from  the  lower  lias,  given  in  the  work  just 
referred  to,  comprehends  the  following : — 

Otopteris  nbtiiBa,  tinitt.  and  Hull.  Fot$. 

HBft,  pi.  Itt.  ng».  1  &2. 
—  acuminata,  Limit,  ««»</  Mutt.  Fots. 

Flora.  p|.  132. 


If  Bad 

Conferva. 
Calamity 
Naiarliu  lanctolata,  Brodit. 


•  *  A  llittory  of  tin-  FoatQ  Insect*  in  the  Secondary  Rncka  of  England,'  fcc, 
hjr  the  Rpv.  P.  H.  Hmdie.  M.A.,  PCS.  &c.     HAu.  l.ondmi.  lmr.. 
t  Brodie's  Potsil  Inaccta,  p.  xn. 
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Itut  as  several  uquMitioni  here  hcen  made  abuse   the  oIkiyc 
pnhluthed,  ilio  following  is  offered  as  an  amended  list,  the  new  ape- 

ofwhieh  iriDbfl  |>rcvntiy  ik-,1  nbed. 

Acotyledonou*  or  Non-flowering  Plant*. 

iXaturat  Order*.  Grrwrti  and  Spfrin. 

fil  MuLcH/ M'"''  *°  i,nIK1^rt  f"  ar,*'T 

3.  EqaiattacMr Equu*<um  Brodicl,  n.  sp. 

4.  rwoci Utopurn  obtou,  /*«//.  A-  //■/!. 

acaimnat*.  tML  V  /*#//. 

M.-iocotTledonous  Plant*. 

A.   NiUilacce 't.iinib^fl  Uiicenlut*, /Irocfe. 

—  obtuw.  ii 

^—  peliolritn,  R 

Dicotyledonous  Plant*. 

6.  Pintoete Cup  •  Ml    Utuolis.  n,  »p. 

7.  HxliirftgflB Mtp|»uiiir»  * / nrwj. 

8.  UinMlifrnr  :         Traces  of.  tOO  inuirrfrc-t  to  ilrti-n: 

9.  Ericaccc.1    Tr»c«  of,  too  imperfect  to  determine. 

Eqitisktim  Hrodiei,  Buckman.  Fertile  frond  ample,  jointed; 
null  joint  haertod  faa  i  dbarl  duilli.  crowned  in  from  right  to 
ten  bluntish  teeth.      Kig.  1. 


Fig.l. 


Fi*2. 


"iii,  -.1  ■  i ti  W*fwMH  rtwtfl 

The  portion  of  the  plant  from  which  the  aborc  description  kl  drawn 

up  presents  four  ribbed  joint*  of  a  frond,  the  whole  l>oing  fi  in 
long.    The  Britiaa  ipedei  i<>  wiui  b  il  bun  the  nearest  approm  I 

the  /.'.  fKiiii^tft,  I.inn.     The  whole   frond   is  t-nlircU   simple,  thai 
without  lateral  branches i  heaoi  it  may  almost  '»»■  concluded 
specimen   in  a  remnant  of  an  indiiiihnil   tliut  vra*  in  fruit  ot  the  ti 
of  its  entombment ;  aa  it  is  known  (lint  barren  fronds  of  these  plants 
hiiic  raoattj  lateral  limned!-*  more  or  leaa  develo 

TIu.n  i:iii  ri .-Ming  ipeeinieu  was  obtained  from  the  uivct  hm< 
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of  Str'nuhnxn,  Woreeafterftairc,  and  ho*  been  named  in  honour  of  the 

uttOigcnl  investigator  of  the  kusect  reniains  of  the  bed  whence  it  vas 

obtained. 

Nmiutt.t:,      IMicntc  |inrnllclvcined  fir*hwut*r  Endogeivs  leare* 

sample,  pellucid — much  like  those  of  the    l**ttarnr,tjrt<in   or   Pond- 

wrnl — |iaMi]l' l-\    iiinl.  without  siomnta. 

Remain*  of  these  plants  occur  in  jrrt-ul  uuantilr  in  a  thin  band  of 
BncKtriiH  'I    with  t l.i    Insi-i-r  hid.  which  from  the  jm  ^ilnier 

uf  these  vegetables  has  been  named  the  '  Plant  bed  "  bj  Brudie. 

The  three  forms  fariJCBtffid  befcm  nrv  found  intermixed  and  creasing 
each  other  in  tin*  alubs  of  stone  when  split  up.  Kid  lions  with  th-m 
nn    -iiiiirlii  n-*    iiuiiitiici  •  iniens  of  Cypris  nnd  Cycias.      The 

iptOM  arc  distinguished  bv  the  following;  characters; — 

i     VuAruTv   i.Axcroi-*r.\.  Brodie*.      Leaves  sessile,  lanceolatc- 

acumiimte.      Fig.  2. 
J.   N\iai»it\  outuba,  Buckmnn.      leaves  vwlr,  ovale.   »>im-wuat 

blunt  at  the  ipa      Fig.  3  ftj  o. 
3.  NaJAtfm  rr.TtoL\TA,  Buckinsn.     Ixmvr*  ovate-lanceolate,  on 

-linn  peclolMi   rig.  4. 

Fig.  3.  *  ' 


Mapiiflol  tf  (im«. 


Jf  MTiiifini  about  0  tim*». 


The  specimena  from  whirh  the  Spire*  were  taken  were  obtained 
from  Bristol.  These  are  the  most  abundant  plants  in  the  bed,  and 
are  found  to  a  creator  or  leas  OCtVBl  thsodgboot  its  range.  They  arc 
from  the  Rev.  P.  B.  Broth.'-  i nliiiiet. 

CvritKSSUM?  UTirouA,  Bookman.    I.ea*e*  rloselv  smmsMill  to  the 

■  Ictn,  hrond  at  the  ha**,  ajMX  blimtlv  point"!,  ili.r-uui  i  trailed  so 
as  to  give  the  leaves  a  ahnrp  irmu'/ulnr  outline  OB  a  transverse 
section.     Fig.  5. 

The*  no  ilniiht  belongs  t<>  the  »  ;.  |>ir*->  m  ;)  m;ir  alls .     It   Int.-  nnieli 

•  Fowil  Injects  p.  92 '' »''/   U,I<1  tfttt&lDfMPS  Ceologj  of  Cheltenham,  foil  e«l. 

Ap]v«ciili\ 
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the  character  of  a  plant    t(..ii   I. -n,-.    Bmnd   IB  the  *  FomU  Flora.' 
pi.  88;  but  lln   !»  1/riioJcr  on'  ttttL      Itl 


Fig  5. 


f 


t  la*  natural  4w- 


About  t»i«*  ch«  nariral  «w-  About  t 

ill-   1. 1 -.vi    liinirsluiK'  nu«l    tin*  IlaSl   bttl,    but  the   apecimcns   aTC   all 

frtgnmtuj. 

Ill  PPV  RITES?       HUM    miWt    In-    COlMiicml    ft!    Dllly    named    D 

aioimllv.    'Flic  figuna,  lig.  oatiil/,  represent  their  form* aa made  HU 


i-v -. 


Fig.  8, 


Aboal  ifirc  ibr 


Rg   .i. 


About  twic*  Ihr  natural  am. 


by  the  microscope ;  from  which  it  will  be  wen  tlmt  *iiat  nr?  Ukrti 

to  In-  Il'iivch  arc  ivrrriliii-lv  mull  Uld  Btcdd  ;  rheateni*  and  brain 
too,  are  greatly  varieii. 

The  drawuifCA  have  Ik-cm  nunlr  ('mm  tin-  bcsl 
hut  it  \s  more  than  probable  thai  we  shall  not  1)0  able  to  make 
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ilii'irtnic  nature  without  further  search  ami   bettir-p; 

mis.      These  arc  all  from  the  Insect  limestone  of  BtnodlllDb 

Worcestershire. 

I  Miui.i.imi.r..     Uf  what  1  take  to  oca  npnMDtatm  of  thi* 

tribe,  Mr.  Urodic  hn,»  a  tolerably  perfect  seed,  (ig.  K  6,  and  also  a 
branch  of  unmr  highly  organi/ril  ptkBl  which  ttaj  al*0  lielmijj  to  tin 
MM  tribe,  Bg.  8fl<  That  the  little  branch  hriloiMW  to  nn  advanced 
member  OI  th<  HgltlMf  kingdom  is  evident  from  the  plainly-marked 
mi(  i.  lilni  ir»tr  surfaces. 

Ekicac  i:.r..      Leaf  net-veined,  triangularly  concave,  without  a  petiole. 
Fig.  1»  «,  !>/>,  Section  of  ihe  lmf." 

This  olso  is  only  provisionally  referred,  one  leaf  only  having  been 

found  ;  at  the  same  time  it  is  so  undoubtedly  Dicotyledonous  as  to 

render  tins  small  relir  an  object  of  interest  ;  ami  should  -uh*ri|ueut 
examination  into  the  small  plants  of  thr  lias  associated  with  insect* 
el  arly  prove  the  existence  *<f  plants  of  tin-  high  Natural  Order*  to 
which  the  two  last  belong,  the  fact  will  he  ah  interesting  to  the  bota- 
nist as  the  geologist. 

From  these  notes  upon  the  vegetation  which  accompanies  the  in- 
■ect  remains  in  tin-  lower  litis  limc-Jime  beds,  it  wdl  lie  *een  that  all 
the  forms  of  plants  belong  to  families  and  even  s|K-cics  that  might 
have  existed  in  just  that  kind  of  climate  indicated  by  the  insects ; 

indeed  moat  of  them  are  no  emphatic  ally  I  hone  of  innprnl.  rcrioiu, 
that  the  pUntl  llOM  would  JUftift  IM  IS  OOBCoWing.  .1(1. if  that  the 
beds  in  which  thev  occur  were  deposited  umlcr  similar  climatid  con- 
ditions  to  those  winch  now  prcwiu  in  North  \tiiericn;  m.  that  lM)th 
tin-  plants  ami  insect-  must  Iimm  been  lrilti-il  into  the  position  In 
wliirh  tlicy  ore  found  from  a  grent  distance, 

Mr.  Brodic  conei  in--  that  tln-y  were  tlepoaiteil  tin.l.T  estunrine 
conditions,  and  he  Appeals  to  the  imnutily  of  insert  forms,  the  -shell.'* 
of  Vijpru*  and  '  't/rhi*  with  which  tiny  nre  UtOdattd,  nd  thegcnezti 
absence  of  ImiWltll  i:i  OthM  in.irin-  strata,  a*  wtdSPCl  "I  Ufl  1 1«  H  h 
rl*hcac  conditions,  he  conceives,  would  not  occur,  were  organic  remain* 
drifted  in  quantities  from  great  distances.     On  the  other  hand,  the 

I  :s   itml    plant*,    occur    in    the    i » r< i x i j 1 1 1 1 y   Of  Smtrut,    Ammoiittti. 
MvUunra,  and  (Utftim,  all  of  uuihnihtrd  uiariiu-  origin,  i  inn 

for  tlie  most  part  of  speeie*  which  have  been  considered  as  native*  of 

a  warmer  latitude  than  the  insects  and  plants  would  lead  ns  to  infer. 
So  that,  wliether  we  udnpt  tin  cstuArine  theory  or  no,  tin  nxnictiafl 
is  almost  forced  upon  us,  that  in  this  case,  where  -mull  plants  and 
EnMOtl  are  thua  inter|M>lnted  with  birder  rcmaiuM,— if  we  MippoNi' 
tliese  latter  to  indicate  a  diffen  at  eliniati.  -  the  ft. niter  mii>t  lnnr 
drifted  from  a  great  distance  to  the  Lifter  ;  and  indeed  the  general  frag- 
men  tar  \  -fart-  i>!  hotli  plants  and  insect?  greatly  strei  his  view. 

It  may  after  nil  he  a  <iu<  n.m  nrfaotnei  the  great  balk  of  the  animal 
remains  of  these  lower  baa  bedfl  nfrfittTiiJ  iailieale  1  climate  so  tro- 
pical in  character  as  ha.-*  generally  been  «uppnsed  .  but  he  this  as  it 
mn\,  the  plant*  ami  insect*  *o  nearly  indicate  the  IUU  climate,  that 
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it  appears  certain  they  mmt  both  have  existed  under  similar  circum- 

■  <■<  •  ;    htOOt  it  wouM  :i|i|h  i!   iuiiidicMMU  to  rome  to  couelu.-: 
with  regard  to  physical  ooaufitiODI  from  the  examination  ofttsfn 

Hi'l    'ii'  rrinii 

In  the  prevention  of  ifeii  paper  I  here  been  assist. 
uf  s)  l>\    in)    iVii-iul  the  Ret.  P.  B.  Brodie,  who  w  beerl 

thanked  fa  Mi-  md  other  assistance;  oho  by  Mr  W«  BfarileM  oi" 

LtcnhsJD,  whose  cabinet  in  rich  IB  foesile  fro 
rttinii'K 


ILu   S3,  185©. 

The  Hon.  George  Stephens  Gondii  wab  fleeted  ■  FrlUiw. 

The  following  catnmunicattotw.  were  read: — 
1.  Una  Gap  in  M*Greywacke  Formation  o/fAe  Eastern  Lam 
Mr.BMi.iRi  ftfrJ  oy  Old    Red  Sandstone  Conglomerate. 
By  WltAtAU  Stevrnmn,  Esq. 

[CoinroiinH  it.-.i  )*<  Bfa  K.  L  Murehisoo,  V.P.GS.) 
Tiir  OCOUrmoeof  \:i*'  Minx****  of  conglomerate  on  both  «ides  of  the 
LiiiriinrrnMiii  chain  Diu  been  mil  known  to  geologists  since  tbe  days 
0l    Button  ami  ll.'ill.      It  apjienrft,  howvrer.  never  to  lunc  been  sas- 
|M-ci.',i  iimt  the  EbrnaUoDi  of  the  north  and  eouih  ndei  wwe  ■• 

netted  by  a  bond  of  eoreiderable   breiulth  running  completely  arrow 

tin   I'luin  1 1 nil  Doon  Hill,  about  two  miles  from  Dunbar,  to  the 
HaruW.  Hill-,  ftboul  the  tame  distance  treat  from  Da 

The  piihhion,  extent,   mid  relation*  to  the  adjoining  Mrntn  <  t 
mi.  r.   liujr  formation  <«f  •■<n  ite  ^i)l  be  beat  understood  by  re- 

ference to  the  accompanying  dutch  (tec  Map). 

Tip-  whole  district  occupied  by  tbe  creywaeke,  conglomerate!  and 
trap  rook]  Ii  almost  Dntfbnnlj  hilly,  the  height  of  the  hilb  ranging 
fan  abotri  m>o  to  I  100  feet  above  lea-lerel,  thoae  composed  of 
glomerate  being  m  genera]  fully  as  high  as  those  conau  rcy- 

wackc  or  ignrom  rock*.     The  tract*  occupied  by  Ihr  strata  o4 
red  sandstone  and  low<  i  frrous  fommriutis  are  much  !■ 

flatter,  and  jicnernJly  rise  uo  higher  than  300  or  10D  tret  aboic  the 
level  of  the  Ufa. 

The  eohirluiii.-rate  occupies  a  trough  in  the  greywaeke,  evidently 
the  remit  Of  an  uueicnt  dislocation  of  grenr  extent-      At  the  margins 
it   i*   mtii  uwrhiiipnig   i In-    ii|iiiirneil    cuds  of  the    ■:■    ■ 
which  aw  generally  eUher  vortical,  <>i  - 1  •  J  *  at  angle*  of  4A*orupwmruU, 

to  about  \V.N.\V,,  the  dip  being  rather  steeper  on  the  east  ride  of 
the  conglomerate  than  ou  the  west.     The  thickness  of  the  mow  of 
Conglomerate  toward*  Ed  oentral  part*  cannot  be  readily  ascertain 
ad  tli.  deeps  I  res  inee  do  no4  expose  Eta  boss.     In  Ship]  i 

seen    to  lI  hundred  feet  thick;   but  even  here  there  are  un 

tjrmptomi  of  the  underlying  grcywacke.     In  regard  to  compoiiii 

i!  is  pretty  uniform,  cnnM»tm>:  ''hnl1\   .-I  \wiiei\M.ru  inaaaes  OfgP 
«!u-ke,  together  with  n  few  of  ipeckled  porphyry,  and  oncs>iona)l>  m 
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very  few  pebble*  of  quart*.     The  SUN  of  these  fragments  varies  from 
thai  of  ih'Ili  up  to  blocks  of  n  ton  or  more  in  wri-l.t.  thf  g< 
bring  that    of  ordinary    If!  llfcflU   shingle.     These   Mr    frequently 
cemented   I"   rarlmnnte  of  lime,  ;iii-l  in  WOW  trataBOt*  by  bicwu 
matur.      Whet*  die  blocks   arc  largest   the*  elifts  in  general  RBI 

crumble  down,  the  masses  being  incoherent  from  want  of  a  proper 

Cob  rfeead.    Whet  biwVcmt  quantity*  1 

is  a  rery  hard  and  tenacious  rock.     Ail  flu-  material*  of  which 
conglomerate  connieta  appear  to  hove  bet  i   derived  from  tin   I  Ij'-uiing 

?i-\  ivm  ki«  nml  porph;   itic  rocks    chieflj  thou    bring  *"  westward, 
be  dip  uf  flu*  bi-d-  i-  almost  [fiYlrifthh  Q**ril  F..N.L.  at  angle*  vary- 
2Q    <>r  K)  .  mill  averaging  pcrfiaps  about  III.    In 
or  two  places,  hiiwiM-i.  in  il..  Immediate  rfcfantj  ofdkl  ,  tb 

direction  nml  nniount  nf  dip  are  considerably  changed. 

A  remarkable  feature  ooooectod  "iili  thu  formation  of  congiMim- 
rate  is  the  ooomTCDoe  therein  of  uzmeroua  kuj  of  dj  kee  of  a  ««■- 

of  clayatont*  which  luu  been  poured  from  lielow,  in  n  atafte  of  (&» 
into  future*,  vUoll  SlIplMI  to  have  bwn  opened  dunlin  (!»•■  di  tin 

?roce*a  by  the  subjacent  fluid  matter  strugtrJuic  to  nhtnia  an  outlet. 
1m  claystonc  i*  of  a  brown  or  drab  colour,  hard,  and  frequently  very 
porou*.  apparently  destitute  Of  augite,  I>ul  occasionally  »hu*ing 
crYStalaof  <|uarU  and  lmnuititc,  together  with  a  little  aartat  efaloi 
In  the  numerous  Mfhel  vim  b  inteSBCl  the  conglomerate  I  luve  oh- 
■wad  t\vnity-si\  of  these  ilvkes  and  this  is  probably  but  a  small 
purt  uitbew'hole.     (Sea  map,  b  which  the  poaitiona,  tad,  aa  ftr  aa 

possible,  the  directions  of  soon-  of  tin  m-  i  Us  >\>n .-  <U  kes  arc  liiid  down.) 

rin'%  -.1  ni- 111 -I;,  raavnablfi  oaoh  other  in   unmet  everj  respect.     The 
prent  majority  arc  about  .'*  fed  thick,  but  one  or  two  are  under  1  to 
whiLsi  our  i-   !.">,  .hm!  anothffl   EMM  lea  than  32  feet  in  thickBeao. 
They  un- Kenernlh  DOarll  reiliomli  but  undulate  a  little  both  urticully 
jiml     Imrt/oiitnlly-      Tbi'ir    direclion*    urr    iilmOfll    in    pTon    instance 

W.N.W.  to  E.S.E.,  or  at  right  uglcs  t"  thai  of  the  trooda  in  which 
tin-  congfoauntt  has  boon  dopoiitodi    llie  alteration  produced  ujm>u 
the  conglomerate  adjoint  in:  these  ily  k  ■<  i-  \rr\  i  itere«do£,  ^l lowing 
in  a  Tory  striking  manner  the  intenadl   boated  state  of  the  Diol 
claystone  at  the  period  of  ii->  eruption.     On  ead  nek  of  thf  33  : 
dyke  the  cou^lnmerate  has  been  /nurd  tn  a  distance  of  ft  few   r 
bejoad  wMcb  tin-  ludt'-meltrd  pebblee  begin  to  bo  <iistimzuiabni 

The  smftllef  tl]  kce  bflfl  melted  -town  oil  the  projection*  of  the  walls 

of  the  fissures  which  tlirv  occupy,    Ho  cnitml  and  doeper#aated 

jxirtiona  of  these  djkei  nn  BIOIG  COtPpaot  and  crv-i,rHiin-(  showing 
quart/  ami  hiciiKitmc  CTJ  atftltj  whilst  towards  the  surfatrc  they  bftcOBM 
vcrj"  :■■  "i  flaggy. 

PSginret  other  limn  fhiwe  necupied  h\  the  dykee  nbnvr  described 
are  cftYcuuent  occnrri'iice  iii  tin'  cmi^loiucrntc.  In  Shippiih  Glen  a 
grctit  tnixiibei    if  in  inn  oing  m  ;i  NS'.N.W.  or 

.V\Y.   fa|J    W.  ilirettioii.      The    'gta'   i'-1  rely  n  deep  ravine 

with  very  proCipitoas  Bhh>.   nml    -•   o:irnm   nl  bottom  that  in   RUDHf 

pluces  a  person  ananol  (broea  passage  It  is  abom  200  feet  inp, 
and    Las   obviously  originated  in   a  Gftjtnt   nUUnqgWOffl   by  M>ntli 


I8M.]  JrrtVENPON  ON  O.  R.   S.   CO.NT.1.CMERATE.  1_M 

Bet WtBD  East  and  West  Aikeugalls  w  n  di*cp  and  nidi  boDov,  with  a 

marshy  bottom,  hut  without  any  stream   n ing  through  it.     IU| 

run-  in  a  \\  ..V  W  .  direction,  and  has  evMflQrth  had  a  similar  origin. 
The   conglomerate,   both  on   the   Kiui    I«nthiaii    and    Berwickshire 

-'■I-     "i   it,.    I  .luiniii'riiinir-.  is  separate*!  from  the  upper  rubor*  of 

the  olii  red  sandstone  and  the  lower  bcrls  of  the  carboniferous  system 
by  a  scries  of  dislocations  of  great  eompkcdty  ami  many  of  them  of 
very  {treat  extent.  Than  appear  all  to  run  iu  certain  il*t iruunatc 
dir^tmn*,  or  hi  Ii-hkI  :i»  « »  :n  r-i  «ueh  ii*  (he  nature  of  the  ftt»ta  with 
regard  to  tin  .legree  of  resistance  opposed,  would  admit.  These 
directions  are  N.N.E.  (or  parallel  to  the  strike  of  the  greywacke  iu 
this  part  of  the  Lamuicrmuirs).  W.N.W.  (or  at  right  angles  to  tin- 
said  utrike,  hcing  til  ■ »  the  direction  of  the  claystons  <U  ke*  and  fiaaurQi 
bdbrc  mentioned).  N.N.W  and  E.N.E.  (these  butt  being  intermediate 
to  the  former  directions). 

Of  these  dislocations  the  most  remarkable  is  that  which  extends 
from  a  point  near  the  Knock  Hill  (about  two  miles  from  DtBMO)  in  n 
direction  nearly  S.S.W.,  passing  along  the  east  side  of  the  eonglome- 
rate  hills  of  Hardens,  and  proceeding  by  way  of  Choioelce,  March- 
xnont,  &c,  crossing  the  Tweed  near  the  mouth  of  the  Teviot,  and 
traversing  Roxburghshire  by  wa\  of  lluuthill,  Southdean,  the  upper 
part  of  the  Jed  water,  the  east  aide  of  Lnriwton  Fells,  &c.  The 
strata  all  along  this  line  of  fault  arc  thrown  down  on  the  enst  side. 
The  amount  of  displacement  along  the  cast  side  of  the  Hardens  is 
probably  at  least  500  or  (100  feet.  Near  Choieelec  the  old  rvil  sand- 
stone strata  adjoining  the  line  of  fault  are  retro/texedfor  some  distance. 
A  very  interesting  circumstiiuce  may  here  be  mentioned,  This  is  the 
iH'riirrcurc  m  Koxhurghyhirc  of  a  gap  in  the  greywacke  precisely 
similar  to  that  which  Forma  the  subject  of  tin  prvsi-ni  notice.  Tins 
gap  is  filled  up  by  strata  of  the  old  red  sandstone  and  lower  carbonife- 
rous formations,  and  runs  parallel  with  the  BM  of  dislocation  referred 
to.  Its  situation  is  also  exactly  the  same  with  regard  to  the  disloca- 
tion us  the  Laimnernmirgan,  both  occurring  about  three  mile*  to  the 
irettwvnJ  of  tits  ooixrec  offae  fait*.     Tin-  width  uf  the  two  gap*  is 

■No  van  nearly  the  some.       In  fact  that  part  of  flic  county  of  Hox- 

burgh  which  lies  to  westward  of  this  line  of  fault  is  ahood  the  counter- 
part, iu  to  geologic*]  failing,  of  the  correspond  in;.-  portion  "I' Berwick- 
shire. The  Hiwick  trap  dyke  intersects  this  line  of  fault  nenr  Fall- 
side*  in  Chester*  parish. 

Betides  this,  there  are  several  other  dislocations  ci  nucen.-d  with 
the  conglomerate.  One  runs  E.S.E.  from  Elm  lord  for  a  few  miles, 
throwing  down  the  strata  on  the  south  side.  Another  proceeds 
S.S.E.  from  El  in  ford  to  the  east  aide  of  the  Knock  Hill,  wtua 
meets  the  great  dislocation  first  described,  It  throws  down  on  tin- 
cast  side  to  the  exient,  in  sonic  parts,  of  probably  Si)0  feet.  On  tin- 
Lothian  side  of  the  Lammennuirs,  in  the  prolongation  of  this  line,  is 

a  similar  dislocation,  which  passes  near  Halls,  ami  also  throws  down 
on  the  east  side.   A  fault  Pliuung  De*rlyat  right  angles  to  this  (E.N.E.) 


See  map  attached  to  Mr.  Milne's  paper  on  ttie  tieology  of  Roxburghvluir. 
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passes  by  wnvii  tin- tillage  of  Spot  BD<3  *!"'  north  side  of  Doon  Hill, 
throwing  down  the  old  red  wmdstone  strata  to  north.  On  the  raet 
sick  of  Ltoon  Hill  another  VN  W    slip  cut*  off  the  conglomerate 

!i"in  the  uc  it  it  strata,  which  it  throws  dowu  to  east.  The  itiiiount 
of  dihhlmvmei*  here  tnit'i  !>■•  t.  :mi>    blllMlrcd  feat.      Con  i  all 

probability  with  the  two  last- mentioned  faults  is  tlie  great  dislocation, 
wtrieh  nrnv  be  MBD  OO  the  Hm  H  tl"'  Nurih  British  Hail  way,  in  a 
cutting  near  Broxburn  (about  two  miles  from  Dunbar).  The  strata 
arc  bore  seen  to  be  vertical  for  a  considerable  distance  with  a  N.N.K. 
strike.  From  the  sea-shore  at  Thornton  Loch  a  line  of  fissure  appear* 
fa)  rim  in  a  wt^tcrh  dir  i  fflJtY  of  Innemiek,  Thurston,  &c.,  and 

BcroasthceonglotnrratctoBariihrnd.  Thrrumn  of  the  ■■< -nutty  near 
this  line  is  remarkably  broken  and  irregular.  In  the  course  of  the 
zixnlir  between  liraidwoodand  Thornton,  and  in  that  which  runs  past 
Brauxton  at  a  point  abom  him  vanU  above  ttiat  place,  sections  arc 
exposed  which  show  n  great  defloration  running  npfarvnth  N.N.fi 
to  S.S.W.  At  tlii'K"  place*  die  Iowa  carboEaArona  i*n»tn  omx  i  losjc 
up  to  the  eongtoinrratc.  and  nrr  much  cnudicd  and  tilted  tit  high 
angles.  At  one  place  they  are  scon  to  be  retrofitted  to  a  distance  of 
about  loo  nrdl  from  the  slip. 

The  above  areonk  M>meof  the  chief  dislocations  which  Iultc  affected 
thii  disturbed  district.  I'd  n.  \ . -i  !-_■■.?  ■  1„  ,.  I  ><>!<•  would  he  a  work  of 
very  great  labour  and  difficulty,  though  certainly  nf  great  interest. 
In  an  investigation  of  tins  kind,  however,  the  want  of  exact  maps* 
tanbMnB  m  aOOUntt  Hid  tnatvorthj  topographical  basis  for  a  sur- 
h  to  be  nu  iiiMipcrnblc  barrier.  This  obstacle  will  no  doubt 
be  removed  in  due  time  by  the  publication  of  the  inapsof  the  Ordnance 
Sun- 


2.   On  tAe  SruATirrkD  Fokmation*  of  the  VrNirnj*  Alp*. 
By  Count  A< -iulle  de  Zigno,  F.6-8. 

Tn»;  region  to  which  the  present  memoir  refer*  contain*  localities 
which  nt  nil  linn*  have  attracted  the  attention  nf  nntiiraUst*.  The 
labour*  of  Arduini.  Fort  is  l>a  Hio,  Manari,  Broogiiiart,  CatulKo,  Fa- 
gtad,  Uron-ln,  TtettflOeTO,  hm  pointed  out  tea  more  remarkable  fea- 
(veas  and   some  of  tin-  MiihIh-i     -.('  (hi  j   have  cast  a  rapid 

Slance  on  the  mure  interesting  phienoinrua.      Feeling  convinced  that 
lis  portion  of  OUT  mountain*  would  fumi<h  the  chw  to  the  geology 
of  Northern  Italy,  I  ban  pi  evented  mj  researches  foi  'are, 

with  Um  object  vi'  bringiuc  tlie  Blratm.d  formations  of  the  Venetian 
Alps,  into  co-ordination  with  the  elaenc  nVpoeita  of  Europe.  1  1 
at  length  noofieded  in  raocgyriann  end  natahtiithing  certain  mologioal 
horizon*,  in  rectifying  mine  of  the  earlier  observations,  and  in  sntis- 
$ring  niN*eif  <>f  tin-  mwactmee  of  othere aubeeaqentlj  aside.  I  bare 
had  occasion  to  avail  myself  of  fttrntigrapkicol  and  pnlfooutologieal 
reasoning,  according  tit  the  localities;  and  I  indulge  the  hope  that 
the  o  -  ilt  of  my  studies  will  he  a  more  rational  explanation  of  the 

ItrttCtim  Of  OUr  mountain". 
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The  district  which  1  am  about  to  describe  is  bounded  on  the  east 
bjthc  Tagliamente,  on  the  north  by  CariuthU  and  the  Tyrol,  on  (he 
west  by  the  Adige,  and  on  the  south  by  the  plain  which  extends  to 
the  Po. 

i  T*i^1i»nn'nii\  afta  ramdns  from  west  to  east  along  the  mlley 
culled  the  *  Canal  di  Sochievc.  which  H  parallel  to  the  main  chain  of 
the  Alp*,  receiving  the  torrents  which  run  from  north  to  south  (such 
as  (he  Luinici,  the  Detain,  the  Bret,  and  the  Fella),  turns  sharply  to 
1 1 1 « ■  «*>nth  and   enters  the  plain  between  S.  ltonielc  and  Spiliinhi-rgo, 

after  having  intersected  Jurassic,  cretaceous,  and  tartkn  bmutkRU  ; 
whilst  the  torrent*  I  lure  mentioned  cut  through  still  older  strata, 
which  I  make  no  miction  arc  rriassic.  The  celebrated  Von  Buch  in 
1  Bfl  1  pointed  out  that  the  Tagtiamaota  from  it*  source  to  it*  junction 
with  the  Fella  formed  the  limit  between  the  limestone  mountains  to 
die  south  and  the  formation*  to  the  north,  which  he  then  cnllrd 
grauwackc.  It  is  easy  to  verify  the  truth  of  this  observation  of  M. 
tou  Buch's,  for  as  the  vullo  CSllsd  the  <  aim)  ih  Sochii-rc  nms  par- 
nil,  i  to  tin-  principal  chain,  the  calcareous  beds  are  %rt*i\  to  dip  mm 
north-west  to  south-cast,  whilst  tin*  older  rocks  are  exposed  in  the 
transverse  valleys  which  conduct  the  torrents  from  the  main  chain  to 

tin-  left,  bunk  tit'  tin-  T.'Luliuuirittr.  In  tlu-M-  udleys,  nuCMtOU  Klfab 
argillnr»*(H}K  schists,  and  n  Muck  formation  of  *amUtnnc*.  accompanied 
bv  ir\p.Mim  and  by  magncsian  and  bitiunfawoS  BsNttoZlM,  indicate 
tne  presence  of  older  rocks.  Beds  of  coal  liave  also  been  found  Inn-. 
and  it  appears  certain  that  the  cool  is  iutrrcnlated  bCtWCCO  the  mag- 

M'    -i.iii    In.  ■  i    .  l'f.-l       Mi  in- 1  ■nil,    tlir    ill    li    r.'in-lifi;      intuni  .t  .    hit  -. 

not  satisfied  himself  whether  this  formation  hchmgs  U)  the  trias  or  to 
the  wchstein ;  but  from  the  fossils  which  1  have  found  in  it,  I  am  of 
opinion  that  it  is  tria&sic.     These  consist  of  Arieuta,  among  which  El 

tin-  ./.  jiorttitia,  Sell  lot.  sp.,  ti\t\\Tcrebn»l\ihi  i"/t/t//-t».  BcMoti  sp.,  mnl 

other  shells,  not  determinable,  but  with  truissic  characters.  The  tliiek 
beds  of  limestone  which  underlie  the  grits  do  not  contain  thcsi  in-il-, 
which  makes  me  suspect  that  EheM  Ut;cr  mac  Ik*  older  than  the 
nmschelkalk.  This  Duration  I  propose  to  discuvi  in  n  work  devoted 
to  the  geology  of  Fnnli,  which  is  *till  a  virgin  soil  Be  this  us  it 
mav,  the  grits  which  comt  i  tones  ITS  certainly  ofl  fringe  age. 

In  Ucchcn**  Map,  published  in  1S39,  ft  considerable  rJH'UIBtitTP  of  mi- 
caceous schist  is  marked  to  the  north  of  the  Titi;linrneDj  .  between  the 
sources  of  the  Piave  nnd  the  Urgnu,  and  to  the  co*t  of  the  latter  lOffWBl 

a  discoimected  mass  of  argillaceous  schist  is  represented  as  extending 
between  the  Jurassic  rodcsof  l-'riulinnd  tin-  I'li-cilum  tnnrijiti.ui  of  the 
Carniola  Alps.  I  hare  no  doubt  that  when  I  shall  have  ffxtended  my 
researches  to  that  quarter,  1  shall  tiud  the  older  rocks  of  the  chain ; 
but  on  the  side  of  Paluezo,  Rigolsto,  Sapada,  to  the  very  son  re  < 

the  I'iuve.  tin-  ln^iicr  OBOtUltsfau  consist  solely  of  thick  beds  of  the  j* 
rsssie  age.  This  rock  form*  all  tin-  heights  bordering  thfl  Tlfleyi 
through  which  ihm  1 1n  Im n -at-  Aighm,  -NlcJuiia,  and  Zelline,  as  well 
as  the  summits  of  the  high  mountain*  of  Frinli,  whosi  b&MS,  a»  we 
have  seen,  to  the  north  are  triassic.  To  the  south,  and  in  certain 
basins,  the  higher  country  i»  composed  of  ncocomian  and  cretaceous 
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hoiU.  whilst  the  tertinry  formations  exhibit  thrnnrlvrs  in  hills  wl 

flank  the  Tagliatneute,  where  it  issues  from  the  high  Alps,  awl  cspe- 
;  v  to  tin-  MM  of  it*  left  bank  heyunil  ViflUOM  aud  ( remans,  to  the 
-ui:!!i  uf  which,  between  &  Daoidc  nihI  Triccsuiio,  ill    fertile  liilU 
and  green  pajcturvs  are  form  ill  ncwpr  bed*  of  saad*  and  lob- 

bies, whose  lower  strata  are  connected  with  the  tortiafi 
upper  umfittl  ili«'  characters  of  a  diluvium.     In  the  northern  parts 
of  i-'nuii  tin-  trial  ronttnitfa  to  riioi  luelf  hmeath  the  jun 

uimitf-rriiotcdlv  to  the  tsJIey*   fr«:n  "i.irh    rl    ■     I'm 

hut  in  t  lii?*  part  of  our  mountains  the  lower  nrennceous  beds  ocijt 
a  preat  thickness,  and  rcpotc  upon  mica  slate,  which  morr  or  I 
vj.Mhlv  lonm  the  base  of  al!  tbfl  hlgfa  moualama  of  the  Lomhardo 

Venetian  territory,  and  which   i*  jKirticulnrlv  well   exhibited   in 

n.-irt  hrrii  Hank  of  this  great  tm  Upa  of  the  T\m1 

and  Qejnthk.  The  Bun  akte  and  tiiaaaus  grit*  arc  also  era  m  the 
valleys  which  run  wnth  parallel  r..  tin  have,  from  whence  it  can  be 
followed  in  the  Catlore. 

Tlicsf  !.. i  million,  am  seen  largeh  drv.  I  >])<■<!  in  flic  mountains  be- 
tween the  valley  of  Sexteu  and  thai  of  La  Boite.  11  some  ]nrt*  of 
whii-ii  i In-  ni. i  red  by  argillaceous  ind  a  irrcy. 

Btoue,  which  I  suspect  from  it*  position  may  he  lias,  bui  U  aa 

\  ■  i  no  fo*siU  have  been  found.     Descending  the  volley  of  La  1 1 
turning  to  the  south,  the  older  bn  -atmeared  under  the  jura 

roeks,  which  oompoac  the  DMtmtiiiu  the  Whole  wny  to  thr  Bdlvao 

»i;t-iK,  ivhiUt    the  valley*  nf  Zoldo  nud  {  nnlrvolc,  whieli  "|»-  I  OD  'he 
right  hnnk  of  the  Fum*,  enable  us  again  to  see  the  oldest  flswilTfijIum 
foriuatioii  re-nnpenrinp  in  a  line  parallel  to  that  where  it  sboVS  i1 
in  the  wihVy  of  Ln  Boite.     It»  limits  miry  he  traced  to  the  dktlktl  of 
Agordos  and  of  PrisHOOj  to  ?alnguo  and  the  buSo  of  Trior,  in  a  line 

i  i-  11  ii  hi;  norlh-c,'i»t  noil  lOUtb-WtSt,  which  is  nl  :i  riichl  uu^lc  to  the 
jrciirr.il  dip  of  the  bed*.      All  the  mountain  mnstet  north  of  thil  Km 

exhibit  thr  older  rocks,  frequently  disturbed  and  Bpott  by  the  gracfcei 
and  porphyries  which  branch  from  thou*  of  the  Tyrol,  and  hv  n; 
phyrc.     1*0  the  south  of  this  line,  like  *  great  harrier  to  the  older 
rocks  rues  the  nuns  of  oolitic,  iivoeominn,  cretaceous,  eocene,  n 
eene,  and  |ilioceiie  formations  in  conformable  gratification. 

Thus  far  my  observations  tend  to  confirm  what  Sir  R.  1.  Ibudufon 
announced  in  K829j  that  is  to  say,  the  conlormahility  of  the  jura^ 
cwtaccoit",  Had  iirtinry'  formation*.     This  may  be  seen  even  in  the 
parts  most  disturbed  by  eruptive  rocks,  and  mar  he  traced  do* 
UU  lowest,  for  the  parallelism  of  the  beds  from  the  tniot  slate  to 
Jurassic  may  be  seen  in  the  district  of  Iteronro,  winch  is,  so  to  say. 
a  triaasic  Ulnnd  uphcnicd  by  greenshmc  aruptkn  i\  li  of  ihc 

I  ne  I  hnri  i  i.Ucated,  nod  in  the  middle  ot  the  oolitic  rocks  of  the 
Virnnin. 

Tin  otaorntkmi  1  have  made  iii  the  neighbourhood  *  I 
which  arc  pnrtlv  confirmatory  of  those  ot   M.  I  :  r>d|o.  enable  me  to 
fix    the    -outh.rn   limit   of  the   mica  -date  and    tnn*  from    A 

of  Trent  along  the  Brenta  into  Vnlsueana,  then  across  the  Canal 
di  S.  Bovo,  the  valleys  of  the  CSomoa,  the  Mi-,  the  Cordevole,  the 
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Mm',  the  Boitc,  to  the  upper  port   i>f  the  ('ml  »re.  whence  it  turn*  to 

the  cast  and  follows  the  left  buiil  of  tlir  Tairjianiente.  It  ll  true 
that  the  top*  of  the  mountains  beyond  this  line  are  tVBHftflllg  of 
Jurassic  age,  but  the  bottoms  of  the  valley 6  always  display  tbc  more 
ancient  rocks,  which  extend  from  hence,  forming  the  principal  part 
of  the  mountains  bordering  the  valleys  of  tin  Pfemme  and  the  Fassa ; 
no  that  in  these  two  valleys,  as  well  ox  in  the  triue-vi -r>e  mies  of  Trft- 
vignolo,  S.  iYIIejrrino,  LivinaMungo,  and  thr  well-known  localiM  S. 
CooBiniM),  the  truia  ■ppearfl  "i<    rell-dirrclopad  and  narked 

by  its  most  ili.'ifii.f.  i  ivfic  fo«iU.      The  line  I  haVDJUfl  rraerd,  which 

is  established  by  very  careful  ob*rr\atiuus  of  nn  uwn,  us  well  as  by 
those  which  are  scattered  through  thfl  wrilmpj  of  MM.  I'nsim.  Fnrlr  . 
usd  Catullo,  oblige*  us  to  throw  Lato  flw  db  Inofl  of  slda  rodfci  nndh 

which  U  cla«scd  as  Jurassic  in   the   Map*  of  MM.  von  Decheti  and 

Morlot.     The  deep  vaBm  in  rlie  neighbourhood  of  Bellini"  mu  op- 

Sinrtuiiities  of  studying  these  rock*  and  observing  their  perfect 
ormahility.      I"   fact  the  j1  maMa,   which  form  the  crests  of 

the  hi-h  inoiuitniii'  i»f  the  Tyrol,  th.  Urlliumis,  Cad  ore,  and  Friuli, 
dWTWlll   to  the  bottom  Of  the  valley*  of  the  Pisti  and    t lit-    Mrnitn, 

where  they  arc  covered  b]  thl  cretaceous  and  tertiary  lulls  whieh 
gradually  mbddfl  mto  the  plains  north  of  Veoioe.    They  can  be 

■tadM  in  tbo  valley*  Of  thfl  Dltnfii  fmm  Rasaanu  to  Borgn  diVaUit- 
gana;   of  the  Piave  fan   Bdhxnfl  to  Peraroln;    the  valley  of  Pantrna 

in  the  Veronal*;  the  road  from  Vallarsa  to  Rovcredn,  ud  tlirin-eto 
Trent;  and  the  valley  of  the  Allien  in  the  *rtu-  (wuinni.  U  well  a* 
in  the  transverse  valleys  which  intersect  this  great  calcareous  plateau. 
Itnf  liffnrc  HpDiking  lit'  tin-  jiiritKtii-  i  iprrly  ->>  eidled,  I  must 

cnll  attention  to  bvd.%  which  are  apparently  older  than  the  oolitic  mid 
younger  than  thctrias.  Above  the  beds  of  the  latter,  brown  or  greenish 

rli\    -Iiile*,    ii.v-nujir-tl    Willi   ;i    Mui.ili    grey    hiin-r nitli    ipulhust 

viiM,  in.    finmd  in  nwral  part*  of 'Alps,  apparently  oM«r  thin 

the  oolites  und  belonging  powbly  to  the  lias.  They  wrur  in  Cadore, 
in  the  Mi -llnnaw,  and  in  the  Tyrol,  and  as  they  contain  no  fossils,  their 
place  in  the  chronological  series  must  be  doubtful.  They  are  not  found 
in  the  great  valleys  of  the  Piave,  the  Urcnta.  the  Astico,  the  Agno.  ud 
ffci  \.Ii<m>  j  Mini  iii  tIk  ii'  place  we  find.  hgMilh  thfl  Uububtaa  oolite, 
alternating  bed*  of  compact  and  crystalline  limestone,  apparently  dur 
to  some  literal  bo  of  the  strata  which  were  deposited  betlrMD  the  Keu- 

per  and  the  lower  oolite  or  m  IC^SN  Malhouicu  uf  M.  d*Orbij;uy.  The 
crystalline  structure  prove*  that.  these  beds  have  underpin*1  platODU 
changes;  nevertheless  wherever  these  beds  are  seen  repOflbtg  upon 
the  triai,  the  Intter  *how*  no  trace  of  mc,tamorphisrn  ;  and  I  DUTJ 
state  generally,  that  all  the  sedimentary  beds  in  these  mountains,  ftoiB 
the  mica  slate  upwards  to  these  crystalline  limestones,  prove  in  the 
clearest  manner  that  they  have  undergone  no  alteration  whatever  h\  «m 
plutonic  nsrrncy.  always  evcrptin^  those  partial  change*  in  the  irmne- 
<lint<*  .  u ■nniy  of  igneous  rocks  which  sre  confined  to  particular  locali- 
ties and  do  not  influence  the  general  aspect  of  the  formation.  I  on 
only  explain  thfl  metamorphiain  and  the  absence  of  fossils  by  attri- 
buting it  to  HI  elevation  o!  temperature  nnd  un  solution  uf  pmOOM 
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substance?,  which  altered  the  aedimeuU  then  fonning  in  ihfl 

i mi-,   must  have  been  one  vhkfa  nctcil  in  a  horizontal  li 
and  not  in  :t  m-ith-jiI  uncos  isusimlU  tin-  coot  in  true  plntonk  action. 
I  conceive  thot  crack*  ot  vent*  may  hare  opened  at  point*  distant 
from  each  other.  up  wli  BM  of  gas  accom- 

panied bj  mot  heat,  which  mi  '-'I  to  the  triassic  sea. 

enabling  it  t . » niter  abcmkiUj  the  depariutluo  forming,  and  hv 

thtil    ervAtaJlisatinn    •  «-n    ftl    | ttt    WJ     distant    ' 

Thi;  occurrence  of  rampart  limestone*  alternating  with  the  cryahn D 
appears  to  be  opposed  to  this  hypothecs ;  but  it  is  easy  to  suppose 
that  the  pflaow  emanations  took  place  npeoftkUr,  niter  mtearraai  m 
repose,  dnrins  which  the  *oa  tended  i"  rccora   it*  temperatures  *im- 

l.i.oitv  tothe  perioiU  <if  reporte  <>: 

i  hoory  appwra  to  inc  to  account  for  Hie  mat  of  ni-Umnrphisin 
in  tin-  iiiii-i H-i  btdl   the  iili-Tiuitionaof  crystalline  et  lime- 

atunws  and  tin-  Manga  tnmi  the  compact  to  the  oolitic  structure 
wind  gpfliuUfJIj  to  develop*  it    umthojarai  -.».    The 

oolitic  structure,  mi  common  En  volcanic  region*  unci  in  the  neighl  - 
hooil  of  t  bemud  spring*,  according  to  mv  \  Iso  due  to  thermal 

causes,  and  has  a  dufd  relation  to  theii  mten-ttj,  Hie  ahci 
tions  of  oolitic  with  compact  bed*  indicate  the  periods  of  aetirite  or 
repose,  ami  the  gradual  chanire  hIimimiI.Ic  in  the  higher  beds  point* 
feO  a  gradual  cooling-down  of  tbfl  teniperutiuv  ••!  MU  tOI  tC  tltf  pre- 
sent time.  The  crystalline  limestones  winch  appear  to  form  the 
lower  limit  of  the  jwaoajfl  rocks  are  covered  by  others  of  oolitic 
atmnturr,  whieh  alternate  with  a  pe\  ei.iiip.irt  umsstane  and  ■ 
conglomerates  of  limestone  hnieDtS.  Fossils  are  ran-  in  the  cry- 
vlnlliih'  a*  well  as  in  the  oolitic  hmotone;  the]  only  begin  to  he  eom- 
■KHB  In  I  [JieTj  \ellciwi>h,  oi  reddish  lim  d  among 

the  oolite*,  which  contains  cast*  of  Y'rochi  and  MrtnNnr,  closet  \ 

aembling  species  which  in  Knglaiol,  France,  and  (Germany  ore  charac- 
teristic of  the  lower  oolite.  The  same  limestone  contain!  ;i  m  u  «pe- 
i  i'     of  Venifi,  resembling  the  (irrvillia  fintaurianu.  D'Ovb.      A: 

tlicHc  nre   found   prey  *helly  heda,  together  with  01 

well-known  I'ht/fotitrs  trf  BotCO  in  the   Srtte  0  nmni-      No  oO 

far  ns  I  am  aware,  ha*  studied  these  vegetable  inmresekHis. 

propose  to  describe  and  figure  m  m\  work  on  the  Alp*  a  in  Uu 

none  I  oaay  atAtc  nn  opinion  that  tins  bed  <dso  is  lower  oolite.    Marl, 

alternating  with  awl  coloured   beds,  eontniuin;-  Twiratulti  nmithit- 

crphtitay  Sow.,  T.  bullata,  Sow.,  an  Jstartc,  a  AVz-rWa,  and  fosai' 

bad  press  umouuee  the  cumim  neemenl  of  the  middle  ool 

Here  begins  a  white,  velhiw,  and  red  LumacheUo  unuM-.  in  wtaii 

hove  (band  no  fossils  except  trai  m  J*tarie\  it 

marble  of  Arzo  iu  Lombardy,  win  re  ornitho- 

cephala.     Above  thb  l-uniachello,  which  is  very  persistent  through 

our  mountains,  occurs  the  red,  white,  or  ere*  lim- 

by  the    name  i-i     Vnnnonite    amottoaa    (cnl 

tin*  enormous  number  of  Ammonites  which  swann   in  it*  bed*.      In 

the  basin  of  Trent,  in  the  mountains  forming  the  mllcyof  cl» 

in  the  ham  of  Roveredo,  in  the  high  mountains  of  tlie  Verouai 
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all  the  vast  calcareous  region  of  the  Settc  Coinimi  am)  that  which 
extends  fan  the  left  1 1. ink  of  the  Brenta  to  Relhuio  and  Fniili.  this 
well-marked  horizon  may  be  tnoid.  Bvtn  iu  the  group  of  Euganean 
Hill-,  which  rise  like  an  island  in  the  plain  ;il  a  di»taiue  ni  thirty  miles 
from  the  chain,  in  the  nud>t  of  the  OOOfotioD  produced  by  the  tm- 
chyles  ami  hilH^  I  hnvi-  recognized  the  Jurassic  formation  by  the 
presence  of  this  ammonite  limestone  abounding  in  fossil*.  These 
prove  it*  synchronism  with  the  Oxford  clay  and  coral  rai:  of  England, 

and  cannot  be  runfoiinded  with  those  of  tin-  Other   red  RlBCfXOBCt  Of 
1 1  ilv  u'liieh  have  been  referred  to  the  lias. 
The  following  arc  very  abundant: — 


Ammonites  Tatriciii,  /Suva. 

ChIj;:  m  r.<mn;il.l,   t.'ouff. 
Glvplicuk  Uicruglvphiout,  .It/awi. 

Aaaachrtcs  biconlata,  1 


Ammonite*  anceps,  Zkt. 

atlilrta,  Phill 

viator,  D'Orb. 

Iloramairci,  VOrb. 

—  Z1|TifMl|inni|  a  orb. 

And  in  tin-  upper  beds,  J>in/>>tt/tc#  perarmatus.$ovr.t  and  A.  bipfrx, 
'  mil  .Ij>ti/r/i>  nf  ill.-  (uiiiiU  J.nmtUiiiriy  and  latitly  Trr#lirtitutti 
t/ijihi/a,  Buch,  and  a  Trrehrntula  allied  to  T.  Iriangvlari*.  Nils*. 

Hence  it  would  appear  that  the  upper  beds  of  the  ammonite  lime- 
stone which  are  the  moat  argillaceous  represent  the  upper  jura 
Abtne  the  aiiuiioiiiU-  limt-xtimc  ami  coiifuiliiahlc  t«»  it.  .i  •  mi:i\  lie  h-cii 
both  on  the  plateau  and  on  the  Kotithern  tlank  of  the  chain,  appear 

the  different  groups  of  the  cretaceous  system. 

Hiiherto  Italian  MOlodstt  had  included  all  its  strata  under  the 
name  of  Scagli.%  winch  ilirv  conceived  to  represent  the  upper  creta- 
ceous beds,  while  some  of  them  looked  on  the  aimiinnitfl  limes  tone  as 
the  rvprc't  nt;i(i\i'  of  the  lower  ^recnsaiid.  M.  TOD  BQOaaj  M  'lie 
meeting  of  Italian  naturalists  at  Milan  iu  18-M,  showed  that  the  am 
monite  limestone  belonged  to  Kill  oolites ,  nnd  the  fossils  I  have  riDM 
discOTered  iu  it  enable  me  to  place  it  in  the  Olfbl  >up.     Iu 

like  manner  by  fossils  1  have  been  enabled  to  distinguish  incontcstav 
bly  the  different  cretaceous  beds  which  lie  npou  it,  the  lowest  of  which 
is  a  white  or  sometimes  greyish  limr<t«mc  with  a  com  hernial  fracture, 
which  wr  mil  Himicone.  Iti  perfect  DOtt&H mabdilv  with  the  upper 
bed*  of  the  ammonite  limestone  on  which  it  is  MOI  to  np<>  »•  nd 
caused  ireolo-i^  uiiatqiiainted  with  its  fossils  to  dassil\  it  with  the 
upper  oolites ;  while  others,  founding  their  conclusions  ou  mtiicralo- 
KMB]  characters,  confounded  it  with  certain  beds  of  the  scaghn.  ■  Imli 
though  thinner  stronglv  resemble  the  biauconc,  and  can  v\i\\  1m-  di- 
stinguished from  it  by  fossils. 

It  was  in  the  liiunrwue  <>\   \lmtt  \  i^imln  anion;:  the  Kugancan  Hills 

that  I  first  found  specimens  of  Crwetros,  and  nptcMlj  the  (Vi-irtrtu 

Emmerici,  Lev.,  which  i»  characteristic  of  the  lower  Ncocomiaii  bid?-. 
Tins  made  me  suspect  thrtt  this  nick  was  mir  representative  of  the 
Neocniniim  system,  anil  I  lost  no  tune  in  satisfying  myself  of  this  by 
studying  the  bianeoue  fossils  collected  by  myself,  a*  well  as  those  of 

tbC  museums  of  M.  da  Rio,  of  M.  Parolini,  and  ot'  the  I  iiiwrvi  v  and 
the  Seminar)'  of  Padua.     After  careful   researeln*   I   hxtc  procured 
from  the  hiancone  of  the  fagMUM   Hills,  in  the  neighbourhood  i.l 
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Padua,  troru  thai  covering  the  oolitic  plateau  of  lha  SetW  Com 
and  from  that  which  forms  the  base  of  the  aubalpinr*  hilU  of  the  \  i- 
eeatfn  and  extendi  bo  Friuli,  the  following  foa&ils,  which  are  highly 
characteristic  of  the  Ncocominn  formation: — 


Ammonites  Auiarianui,  IfOrl. 

■  inar<]tiiltn-)nUtu«,    EfOrl. 

inhimliluil  im    D'Orb. 

Cnoocru  V  uiicmanum.  Uym. 

Duvalii.  Ut>. 

Erocrici,  M; 

Ancjlocera*  pulcnerriinuin,  O'Orfi. 

—  Ptato*Umim.  D'Orb. 
Aptrelun  Ditlayi,  ' 

ndiatu,  fo$d. 


Bclcxnnitci  lotus.  Btatn*. 

■ aMttatuc,  W 

Aniiiiniiito  incrrtos,  D'Orb, 

dilticill*,  IT  Orb. 

-■  ■ '  qoadritulcmm.  fi'Orb. 

Gnuianui,  D'Orb. 

^—  fcforalnuius,  It  Orb. 

—  cryptocrrt*.  D'Orb. 

—  sabiiuibriatus,  D'Orb. 

recUnwtmtiM,  D'Orb. 

JuiUcti,  D'Orb, 

In  the  upper  bed*  I  even  found  the  Hippnritm  nencQmirmaU, D'( )rb  . 
which  leemi  to  iiulii-itir  the  upper  Neooomian,  or '  terrain  Aptien.* 
My  oheei i elione,  therefore,  prove  that  the  iwu  Nfoonwian  gitmpaarti 
(bond  in  the  Venetian  Alpe  and  or*-  repreeaated  bj  «>■"  bumoon*. 
I'  i.fnhirilo^y  has  :il-d  enabled  me  to  discover  trace*  of  a  formation 
which  Italia  i  _iul"::i  i-  have  never  yet  reoognued  ID  our  Alps;  1 
Ben  Ac  grnult,  or  'terrata  ARrku1  of  M.  irOrbigny.     imliriiivms 

of  (hi*  group  arc  aflfordi  I  by  certain  CepkaltmocU  round  in  a  whiUnh 
argilUccnu*  limratonc.  lyinjr  OQ  Nrocnmian  bed*  in  the  plateau*  of 
the  nmuiiuiias  of  the  Seite  Conoid.  These  conevt  <'t"  traces  of  a 
Htimitef,  wind.  I  ii  mi  in  I  m:ir  Qtlio,  anil  whirh  may  probably  be  the 
H.  ftoiirhurtfiiiitiis,  D'Orb,,  collected  by  MM.  d'Oroijrny  and  Bou- 
chard dc  Chantcrcnux   from   tlu*   clay1   °f  'ho   pault   nt    Wi&sant ;    a 

youii^  specimen  irf  ifeenmmVm  Ftltetn,  Michelin.  brought  to  roe  from 
the  environ*  of  Canon ,  another  Ammonite  which  i«  unquestionably 
the  A.  Roi/ttittnus,  D'Orb.,  from  the  valley  of  I'renwna;  and  la- 
the A.  nodacottatua,  D'Orb..  original! v  found  in  the  gault  of  Kscnr- 
■nolle  in  the  Var  hy  M  A^tirr.  and  which  was  found  here  DMTGoHo. 
U  these  fbseQl  arc.  they  authorize  us  to  pronounce  that  the  ar- 
gillaceous limcMone  beds  aitove  the  biancone  id  the  Sette  Comuui 

contain  g&ult  remains,  and   are   to  be  rl  Blend  with  that  group.      The 
Im-iU    mi»lir    rdKily    lie  riiiif.iiiiuli'd   with    tho*i    above  and  below, 
in  mineralojnenl  ehmeteri   ihcj   arc   imt  distinguishable.     Organic 
remains  alone  determine  thin  horizon. 

Between  the  bedtjosi  described  and  theteeghe,  which  1  refer  to  the 

chalk,  or  '  terrain  Smnnii  n,'  ih-ciu-m  h  linirhtone  inn**  of  variable  thirk 
ne»s,  fiO&listing  of  he-da  of  very  hard  conglomenited  rock,  both  the 
pebble*  and  matrix  of  which  are  calcareous  ;  it  coutaJna  alao  little  freg- 
menl4of  a  sparry  structure,  winch  may  be  broken  shell,  and  which 
the  rook  in  pome  partfl  aei  lateUioe  aepoci .  Tliii  rod  ii  inoel  developed 

in   (ho    in  i^liliourliood  of  Relhino.       MM.  ("fltiillo   mid    1'aaiiu   have 

noticed  it  n  the  mountains  which  surround  the  lake  of  S,  Orocc  and 
bin  the  heights  of  Alpago.  The  former  gentleman  refers  it  to  lb 
Ncocoiiiiiui  period,  end  tat  letter  gives  it  a  still  greater  antiauity«  For 
int  iihii  par!  I  plftOtil  ii*  the  upper  grcensand,  or  Murrain  Turonirn," 
hoih    from    its   ceojrnnArie  posiiiuu  and  from  itv  organic   remehia. 
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For  besides  the  many  new  specie*  described  by  M.  Cntullo,  we  find 
several  well  known  as  characteristic  of  the  •  craie  chloritee.' 
The  new  species  of  M.  Catullo  are  as  follow : — 


Nerinira  Borsorri,  Bronn, 
HlppllliliS  nanus,  Car. 
■  contort  ut.  Cat. 

maxinmi,  Gar. 

t'HMiui mo,  Cai, 

riigiilnMu,  Cat. 

Fortisii,  Of. 

Tiuricula,  Cat, 

dilxtttuf.  Cat. 


llippurites  imbricstus.  Cat. 

Ziiu'ii,  Cat. 

Sphierulit«m  duplovalvafti.  Cat. 

uiiibcUau,  Cat. 

Da  Rio,  Cat. 

—  Gamin.  Krftt 
Uartilite*  A  I  uigliiiia.  Cat. 
flciuosa,  Cat. 


Those  which  determine  me  to  classify  this  bed  with  (he  upper 
grcensnnd.or  'terrain  Turonien'  of  M.d'Orhigtry,  ;ire  the  foLlowing:— 


AclconetU  Ixvis,  .Sow,  sp. 

Rigantea,  $uu>.  *p. 

Adiron  ovum,  Zhy.  ap. 


llip|>iiritcs  co ma- pa»1  oris,  Dtrmoul 

Organiasns,  h'tmnul. 

Radio  1H  «  I\>n*mm».  D'Jrtttiae,  sp. 


It  appears  to  mc  impossible,  on  palrcontologica]  grounds,  to  admit 
of  any  classification  ot  this  deposit  different  htm  iti«t  which  I  pro- 
pose, and  which  confirm*  what  M.  d'Orbignv  long  ago  advanced,  viz. 
that  the  liudiates  of  Italy  were  confined  to  nis  third  zone.  Previous 
to  my  discovery  of  the  true  Neoenmian  beds,  the  llutliates  of  this 
pari  «f  I  tidy  had  been  nm-idi  -n  .1  of  Neocnmian  age  -f  hut  they  have 
been  placed  even  below  the  aimnniuN  limestonr  which  abouuds  in 
Jurassic  fossils.  When,  however,  M.  von  Bucli  at  tin-  meeting  at 
.Milan  established  the  true  place  of  llie  ammonite  limestone  among 
the  oolites,  ihcse  hippuritc  Im  <!m  ■  ■!'  Sunfii  (  'mec  were  confounded  with 
the  scaglin,  which  xcnglia  pal a?onto logical  reason*  force  me  to  consider 
as  upper  cretaceous,  or  *  terrain  Scnonien/ 

1  In*  apper  cretaceous  group  of  this  country  consists  either  of  a 
brick-red,  sandy  limestone,  or  of  a  red,  white,  or  grey  argillaceous 
limestone,  called  by  Italian  geologists  Senglin.  It  is  characterised 
by  true  chalk  fossils,  such  as  Jnanchytes  orafat  Larnk.,  A.  tuber' 
culata,  Defr.,  Holatter  natica,  Inoeeramu/t  Cucieri,  Sow.,  /.  Lu~ 
marrkii,  Park.  The  bed*  vary  in  thickness,  but  are  usually  Una, 
fragile,  and  almost  schistose,  from  whence  its  uame  of  Seaglia.  Th«y 
pass  downwards  into  (jrey  beds  with  dark  spots,  occasioned  by  fuc.oid*. 
Sometime*  a  black  bituminous  limestone  occurs  subordinate  to  the 
formation. 

This  is  the  group  which  everywhere  in  these  Alp*  f«»riiis  the  haao 
of  the  QretifiSOQI  system.  Without  the  help  of  fossil*  it  would  have 
been  difficult  to  have  traced  these  limit*  on  account  of  the  general 
OOnformahility  of  the  strata  from  the  InwcM  beds  of  the  trnis  to  the 
most  recent,  which  obliges  us  to  admit  of  a  tast  period  of  tranquillity 
in  thi*  portion  of  Knrope.  It  U  true  that  during  their  deposition 
eruptions  have  taken  place  which  lucre  fractured  them  and  occasioned 
t  ha  formation  of  conglomerate* ;  hut  these  eruptions  have  been  very 
partial,  and  are  nowise  connected  with  the  great  upheaval,  which  ha* 
been  occasioned  by  the  igneous  rocks  of  the  Tyrol.  The  ptltxa] 
eruptions  of  melaphvre.  dolerite,  basalt,  trarh\te.  &c.  have  caused 
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thr  po>tr»i*i.ni  of  the  mien  slate  and  trios  in  the  basin  of  Trail  and 
near  Kecnoro.  thr  upheaval  ••!  ilu    !  iiL-nneftn  Hill*,  and  Ol"  the   y 
:iTV  deposit  of  the  Viccntm.      Ifcc  basaltic  eruptions  took   p] 
towards  the  cod  of  the  secondary  mnl  ilnrini;  tin*  L-oznmenci  n    nt  of 

thr  (ciii.n',    period.      Thl  |   ftlSTC  I'irii  mi  well  described  bj  M.  Hi 

riinrt  in  his  work  on  the  ealoaraod  rappetO  rock*  of  ihi  VioPntia,  that 
shiil  ":il ]  niuke  one  remark,  w In.  l,  u  this,— that  the  basaltic  eon- 
^Itimenitt'ji  iu  many  spots  have  covered  the  upper  ehtlk,  and  mixed 
r  lu  msclvcs  with  the  tt-rtiury  limestone  then  forming,  so  as  to  make  it 
difficult  to  separate  the   two  formations  •.   wlulht  in  Otfa  the 

basalt  is  SO  trifling  in  quantity  a*  to  have  Conned  with  IJM 
sediment  a  calcareous  pit     For  bsUnoe,  Id  tu  nn  ililLfr,  this 

grit,  containing  Oprrruhna  com  plana  to.  Bast,  sp.,  Bedl  •■!  Xummu- 
(ilea*  crinoida)  steins,  and  the  PewtecnustiVt  '/t'fvrtijluA,  IVOrh.,  re- 
pn*ea  on  chalk  containing  jfflflXftawftM  trf,rmifatu$,  Defr..  and  l*o- 
ctramut  Lumarc.kti,  Park.  In  the  itciici  Hiilfl  these  grits  pass  into  a 
'odcaira  grassici  '  containing  Cf /-it  ft  turn  gtrjai\teumt  Lniuk.:  at  Moo- 
n ■crlnti  Maggiure,  nl  Kuiica,  and  at  Dolea  in  tin-  Veronal,  the  con- 
glomerate and  limestone  contain  on  enormous  quantity  of  deeiil 
eocene  n>-.-.i|...  which  are  again  met  frith  nt  Cartel  Gonila-rto  in  the 
V|l  <li  Lonti,  ;ii:il  jit  the  bftCt  of  the  whole  zone  of  tertian-  hill*  from 
Verona  to  Friull ;  for  they  hove  been  noticed  near  Ba*sano,  in  the 

hills  of  the  A  sol  an o,  anil  thr  hill-*  beyond  the  l'iort.      One  ver\ 
terestiujr  locality  is  at  llie  i  illume  of  I  lalio  in  the  Sette  i  '<mimii.  v*lierc 
at  an  delation  of  nearly  .'1000  ftvt  |  [imntOTU!  With  CffUkhm  ffit/vn- 
teum  is  seen  to  repose  conformably  on  upper  cretaceous  beds.     This 

inaction  is  also  Tliibic    DM    Hnssann,  along  the  escarpments  of  thfl 

volh'y  of  'I"'  Hr.iitn,  o«  pointed  fttrt  by  *ir  R.  I.  Murchfoon bi  I  829  I 
all  axjobvertmtionj  face  baTt  but  confirmed  the  idcu  of  that  distin- 
guishad  jaolopst,  as  I  have  acknowledged  in  a  pamphlet  Bod  m  a 
note  inserted  in  the  Bulletin  of  the  Preach  Geological  Society*. 

Another    punl    juihIi- .n   .if   iln-r    formation-    1      al    ill     Ctttl    ■  «f   the 

hills  separating  the  valley*  of  the  Agnn  and  the  Schio.     Dc 
from  these  hills  towards  ^agri?  across  conglomerates  and  munmul 
beds  we  come  unon  a  Molt  rad  limestone  resembling  the  smglin. 
contaionnj  aonJ]  Ifcmmulitt*,  which  bt  degreca  disappear,  and  in 

their  place  we  find  Anniichytn*  and  imtcrrami    proper  to  the  chatl 
Turning  to  the  -mirli  to  the  hills  of  San   Malo,  and  di-M-euding  to 
Kunicbdina.  we  come  upon  a  bed  full  of  NummvHtm  of  rariom  HZ«J, 
from  n  breadth  of  three  to  forty-flv«  mlltiraetre*  (■  I  in  to  t'77  bich) 

.in.!  .1  thieknaai  Of  two  to  eipht  millimetre*  ('078  to  *31'l  of  I 

As  usual  tin*  snmllcr  are  the  thickest,  for  the  larger  are  two 

millimetre*  1,1  thickness.      MM.  dc  Vi-numl  and  d'ArcW 

1  sent  them,  think  the)  con  rjfcfQgD  sh  amongst  them  the  globular 
variety  **(  XnnmmRtm  BmriUmot  D'Arehuw,  and  refer  the  largest 
to  S.  pohjgyratit*,   Dftflh.,   and  X  ttfaans,   I)esl».,  of  thl   I 

*  S««  obsffrratloni  od  the  jnrat*ic.  erot«ecnus,  »a»l  Dumnralltk  roeka  ••(  Ihc 

nn  A  pt,  in  (In-  mi-! r  <>ii  toe  Upli  \|i"» «i  ond  Carpathiaa* 

I    Miirchison,  yusri.  Journ.  w.nl    Soc  10).  »-  pp.  179,  218  rt  »e«.,  aad  Sacti 
pp  218.  210,  Ae. 
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Thcac  bed*  also  contain  TrotAu*  cumMtan*,  Ilrongn.,  two  apccie*  of 
Bulla,  one  of  them  closely  allied  to  B.  lignaria.  Linn..  Tereheltum 
ohvolutum^    ISrongn.,    small    Qyg  -is   of  ftriAUm,    X/fico, 

CVimua,  Mucin  ml  flu-  beautiful  Xmifitut  whldfa  ehmotfl  I 

the  uuiiiiniilhic  bed*  of  the  Viceutin.  Mivrd  with  tin-  Ninuiuulites 
I  have  found  joint*  of  the  .-4ptorrinit*t  tUipticu?,  Miller.  From  ihi< 
it  would  appear  tlinr  this  cretaceous  fowl  lived  down  to  tin-  i.-rtian 
period,  unless  indeed  thin  bed  t>6  n  imposed  of  rescue rated  materials 
of  the  upper  chnlk  during  the  basaltic  eruption:*  which  tool  place  at 

lli.    i-lo*0  Of  the  Cretaceous  pffiod,  m  ipir   turn  which   flu-   lncidit\    dors 

not  admit  of  our  unking.  I  am  however  of  opinion  tlmt  tin-  UMHIHel 
nl  paleontology  will  enable  us  to  establish  beds  of  passage  in  those 
formation!  winch  Ik  conformably  oo  each  otiuT.    DtNUNtiflM  tii 

reeled  to  this  n  bjr<  i  will  pei  li.i|»>  prove  I  hat  tin-  4  terrain  Ktruii.ii'  of 
my  late  friend  \l .  Pilla  in  composed  (as  I  formerly  ndvaneed)  of  thr 
lower  tertiary  and  upper  cretaceous. 

Eaat  of  tfie  Rrcuta,  Iran  and  breccias  do  not  occur  inttnn; 
with  the  bver  tertiarii>.    Tin--,-  i-nnsi>i  of  ipdi-eoloiurd  marls  full  <>f 
eocene  fo**iU,    ultcrurtting  with    limestone*  containing    Xninmuli/^s, 

Mtlu.Iifrs*  and  fossils  of  the  caleaire  grassier  of  Paris.  These  beds, 
v,]ii<  h  furnish  a  good  building-stouc  are  covered  by  clay.1*,  sand*,  and 
molaasc  containing  species  of  Ptcten  and  8cuttu&  of  mioccne  age, 
which  again  arc  covered  by  lignite  and  pebbly  beds  in  which  I  huvc 
found  Ostrea  f'irt/inifirta,  Gtiiel.,  and  O.  hnffirostriit,  Lawk.  The 
low  hill*  In  the  neighbourhood  of  Schio  are  al«>  of  molnssr,  cmii! 
ing  Spiifattffus  lloff)rionmy  Goldf.,  ami   IWfen  oprrrularis,   Lnmk. 

Here  the  eocene  in  hidden,  and  does  not  appear  again  till  we  come 
To    S.   Crnrgi'*  de    Polio,    when;    An    inversion    rf  thr    linU    DJU    tutO 

place,  so  that  the  eocene  nummulilic  bet  hi  are  seen  overlaid  by  the 
upper  cretaceous,  and  then*  by  still  older  cretaceous  grata,  the  wlude 
intermingled  with  basaltic  tuff.  This  seetinu  hail  caused  naturalists 
to  believe  that  there  are  nuiiiimilitc*  below  the  chalk,  an  error  which 
M.  Pasini  was  the  lir-.t  to  rectify. 

In  all  thr  Trcvisnn  hill*  the  miocene  beds  pax*  gradually  EBtO  COS- 
glonierates  and  &nnds cemented  by  calcareous  matter. of  a  more  recur 

age;  throe  form  the  southern  nlope  of  all  the  hills  to  Friuli.  It  was 
probably  thi«  fonmttion  vvhicli  fimiudied  the  tooth  of  Mti*t<><>  ■>>  <"> 
yuatuIeMt  quoted  by  Cuvier,  which  was  found  near  Snligo.  1  have 
never  succeeded  in  fading  any  fooflfl  in  it,  though  I  hftVt  M  uched 
it  dili^enth ,  ami  purtieulnrls  thr  I'liu-i  i  in  the  hill  called  ttocro  del 
M  -nfillo.  There  i«,  however,  a  siuall  cavern  hollowed  out  of  the 
niimmulitic  beds  and  filled  with  e!av  at  the  base  of  the  hill  of  S.  Lo- 
renzo, between  Montebello  and  Verona,  ulnch  contains  an  abundance 
Of  hrmes.  Dr.  Seortegagna,  who  procured  some  of  ihetn,  lias  recug- 
nixed  the  teeth  and  bones  of  Hippopotami*  and  Ulnnm-rrtxr.  I'ro- 
fc-ior  Catnllo  subsequent  I)  published  an  nccount  nf  the  hones  found 
in  the  caverns  of  the  Veronal*  ami  of  the  Venetian  province*.  He  refers 
them  to  KIcpha*  primiyritntu  Hhunciib..  fipMfl  odSflMfflfeMSj  ISchlot., 
Vrstu  8pt/tTU4t  HoMiiin.,  < 'rrpu*  mcgacvroSy  Hart,  Citnin  PMAWf,  I  aim., 
Sua  prism*,  GMf.     Stag*"  horns  have  been  found  in  the  WHJttlt QUI 
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plains,  and  the  peat  bog*  *t  the  foot  of  the  Eugancau  Hill*  contain 
the  trcth  i<t*  the  horse,  thr  boar,  and  a  small  aninnil  allied  to  the 
bearer. 

I  In    rapid    ketch  of  our  stratified  rock*  in  the  north  of  Italy  is 
intended  u>  show  how  1  id  of  foamls  a  suite  of  fomttku  from 

thr  mica  slate,  tn  the  moil  recent  ran  Is*  traced  ;  beds  often  geogra- 
phically distant  cau  be  shown  to  be  identical;  and  some  wlikh  are 
identical  in  nrinffra]  composition  can  be  proved  tt>  be 

M'liii  tin-  mil  of  RmUi  I  tlSffl  mrkod  t he  boundary  of  thetria*,  sad 
Known  that  in  our  junu*ic  formation  the  lower  and  middle  divisions 
occur  with  trace*  of  the  upper.  Next  I  have  shown  that  our  lower 
cretaceous  beds  are  diriuble  into  '  Neooomitn1  and  *  Albinti,'  and  the 
■npei  '"to  M.  d'Qrbigny's  twodivwifms,  •  Turanian '  ud  'Geauuiau.' 
Our  tertiarics,  not  having  previously  been  accurately  studied,  had  all 
been  confounded  in  one  gtoup.  the  Slioecuc.  I  have  shown  that  I 
are  distinguishable  into  Eocene,  Miocene,  and  Pliocene,  and  have  sa- 
tisfied myself  that  our  great  niimrnulitic  fonnniion  is  undoubtedly 
Kocene.  I  doubt  whether  there  are  auv  secondary  uummulitea.  In 
a  memoir  on  the  cretaceous  heda  of  Italy.  I  mmi  ionod  tha  occum 
of  traces  of  nuiumulites  under  thi:  sea^hn  ;  hut  I  have  since  satisfied 
myself  tint  ih,-.e  lenticular  bodies  were  broken  shells  rounded  by 
attrition.  In  the  Alps  I  look  upon  uumintilitea  as  the  most  charac- 
teristic  fossil  of  the  tertiary  period,  and  I  shall  regard  as  tertiary  any 
beds  wherein  they  shall  be  lound  to  occur. 


8.  (>*  'Ae  Aoi  and  Position  o/  the  Limestone  ©/  Nash,  near 
Presteign,  South  Walks.     Bv  JaMM  Howard  Davis,  Esq., 

K.t;.s. 

The  picturesque  and  very  valuable  BUM  of  limestone,  situated  on 
the  borders  ot  Wales,  near  the  road  leading  from  rYtttefep  to  New 

Radnor,  and  overhanging  the  hamlet  of  Noah,  is  pmlmhU  known  b\ 
name  to  Basal  Silurian  geohnriM*.  but  I  mn  not  aware  thnt  it  has 
been  carefully  examined  bj  any  gnobriwJ  investigator  HUM  Ibe  pub- 
lication of  Sir  Roderick  Marflhiaon'fl  'Sflniiaa  System.'  The  interest* 
ing  fentures  of  the  neighbourhood  of  Prcstcign  and  Old  Radnor 
could  not  fail  to  attract  thi  attention  of  thnt  distinguished  peologirt, 

uli  I    -;i\  J   nl    the    \.i-li    bcd|   l!i:it    ibere   j|     : .  «T   parhapfl  [fl  (.rial    BllttSO 

a  finer  mass  of  altered  and  crystalline:  bun-tone. 

After  an  examination  of  thai  district,  the  iletails  of  which  are  given 
in  the  'Silurian  8y*tem,'  Sir  Rodi  nrkMurchison  states  this  limestone 
to  be  identical  in  position  and  organ  ie  remains  with  that  nf  WYulock. 

In  conformity    nitfa  this  Djri&i and,  indeed,  following  it. 

views  of  the  structure  of  the  surrounding  district  were  framed  nnrl 
shaped,  as  fur  a?  I  sin  uwatr,  bv  all  who  had  auv  definite  idea  on  the 
subject,  or  took  an  interest  in  its  investigation,  hot  more  particularly 

by  the  Rev.  T.  T.  Lewis  of  Aymestry.  and  myself. 
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The  first  surmise  I  heard  that  this  limestone  is  referable  to  a  lower 
bed,  was  from  Professor  Sedgwick,  who  in  the  summer  of  18-16  took 
a  rapid  glance  nt  the  district.  Fitidiiur  the  limestone  re.ttingon  bed* 
of  undoubted  Cnrndoe  ■mdrtont,  and  not  at  the  time  hem.-  mn  or 
recollecting  that  any  cither  opinion  was  entertained,  he  inferred  that 
the  formation  una  identical  with  that  ni'  Wool  hope.  Mnn*  r^vniK. 
the  officer*  of  the  Bedlo^rical  Survey  of  (ireat  Britain  huve  given  un- 
mistakcablc  indications  of  a  similar  opinion*. 

The  true  character  of  this  limestone  becomes  a  <me»tion  of  mi, 
(siil<rrnblo  tnttrcat,  aft  upon  the  accural?  definition  of  the  bcd>  in  >//«- 
ria  proper  must  in  a  mat  meWBW  depend  the  correct  knowledge  of 
their  prototype*  in  other  regions. 

1  0  efaddatC  tins  question  it  is  necessary  to  state,  very  briefly,  the 
geographical  position  aafl  rrlation  of  the  limestone  to  the  adjacent 
country. 

The  sandstone  beds  ahovc-mrntioned  occupy  the  Mnmil  ridge  and 
greater  part  of  a  hill  south-west  of  Presteigu  called  Cain  or  Cuen 

Wood,  which  riMUg  to  the  height  of  about  IUU()  fed  from  tin- 
ava- level,  forms  the  northern  boundary  of  the  \-nllev  of  Kuill.  The 
strike  of  these  beds  of  sandstone  and  prit  (  K.E.)  u  nearly  identical 
with  that  of  the  more  extensively  dmloped  Caradoe  sandstone  in 
Shropshire  and  Caermnrt  liens!  i  ire,  and  with  ahich  they  form  an  in- 
termediate link,  separated  hmvt  up  \>\  nverKinp;  deposits  in  both  di- 
rections. Between  Caen  Wood  and  the  south-west  point  of  (In 
Shropshire  Caradoe  beds,  a  distance  of  about  tnentv  nulej,  the  onlv 
observed  connexion  in  a  alight  upcast  of  grit*  in  the  Vnrl  offifttDptOE 
Brian  f. 

The  strata  of  aand  and  grit  of  Caen  Wood  form  an  autielinnl  tim 
dipping  N.N.W.  on  the  north  or  PmUnn  side,  at  an  angle  of  5U°, 
and  S.S.E.  on  the  south  flank  of  the  hill,  at  n  -miliar  angle.  The 
northern  dip  SiMfln  ibon  the  old  and  now  ibandozied  ueavidonftOf 

limestone  at  the  'Sandbanks,*  half  a  mile  south  of  l'rc*tcign  Gaol. 

'Hie  southern  or  reverse  dip  is  seen  on  the  side  of  the  turnpike-road 
leading  from  Corton  towards  Nash,  and  in  vnriou*  part*  of  the  wood 
overhanging  the  same  road.  M  tbc  many  near  Corton  tumpike- 
gntc  the  bedding  is  indistinct,  and  Sir  Roderick  Murchison  observe*, 
that  tin*  ruck,  which  ii  Inn- a  conglomerate,  itiuilgl"  wsrtlwi  vol- 
canic grit ;  ami  that  can  lie  no  doubt  tlmt  bfl  is  corrrct  in  assuming 
the  elevation  of  these  beds  to  be  due  to  the  eruptive  action  at  Old 
Radnor,  a  few  miles  to  the  south-west,  the  force,  of  vrmofa  prolonged 
tn  flu  north  «■»•!  ha*,  rculted  in  thi<  antielinal  Line  of  \ht  LottOw 
Promontory  and  the  vnllivs  of  elevntion  of  Kin*hain  and  Wigmorr. 
The  great  bulk  of  the  Nash  limestone  lies  on  the  south  side  of  the 

•  See  abstract  of  paper  hy  Mcttrt  Ranway  and  Aveltne  on  the  Structure  of 
part*  Of  North  and  South  Walei,  t^Mart.  Jouni.  Oafljl   Bofl  vol,  iv.  p,  294. 

t  This  it  mentioned  In  the  paper  ulrcatU  cited  bj  Mcur*.  KaiiM«y  mid  AvcliM. 
It  wu  !  btttm  rtrct  discovered  in  the  ttltomn  of  1888  by  lh«  Kev.  T.  T.  Ltwti, 
who  communicated  the  fact  to  Sir  It  Miirrhiaon  at  that  time,  prewom  to  th« 

publication  of  thr,  *  Silurian  Sv»t«mt'  but  too  Into  for  iU  insertion  ou  the  map. 
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sandstone  ridge,  and  i*  locally  known  a*  '  Naah  Sear.'  It  «  a  pore 
mid  highly  crystalline  limestone,  rising  about  300  feet  above  the 
turnpike  road  wttch  rmis  at  ita  base.     It  if  axteBSrdj  qtMnkd  am! 

burned,  and  mnH  be  at  Itttf  10€  fat  thick.  The  IWinn^  however, 
of  any  decided  traces  of  stnititicalion  where  il  U  most  largely  dev«»- 
luped!  render*  it  difficult  U)  speak  with  accuracy  OB  this  paint.  It 
uM.loulitrdlv.  however,  rests  iiiii.irdintrlv  «<n  the  wind  and  grit  hr.U. 
Thi-  eOUMCUOIl  BUJ  bt  tnCCd  tO  within  a  lew  feet,  leaving  at  the  ut- 
most DMPth  rOOOQ  MV  tin-  Emtarvantifla  of  n  thm  bM  Of  shale.  Tin- 
liiin-iinn'  i*  prolonged  and  thins  out  towards  the  south-west  QtPf&Qn 
the  actually  developed  limit-  uf  the  sandstone,  ami  becomes  mere 
distinctly  M  ratified  at  Woodsidc,  it*  extreme  soulh-wfst  point,  where 
it  i*  quarried  and  burnt.      It  is    AflH    iutrrlmvd    with    ■ayboanl*   uf 

hluiK-,  in •■!  ilip:  s.K.30  Th<  limortona  of  N  !■  ii  i;  not  eoDtsrouBoni 
with  the  amoatCBU  on  the  east,  but  on  the  contrary  expires  at  Nash, 
whilf  tin-  BBIldrtWM  extends  tO  CoMoa  tunipikc-gnte. 

At  the  loot  of  the  limestone  kilns  at  Nash,  and  almost  covered  by 

the  dradfctd  masse*  of  limestone  falling  or  exploded  fn>m  the  cliff, 
is  a  mutt  of  ■dinlc  which  urudd  pus*  Mow  rhe  limestone  if  the  II 
were  supposed  to  lie  hnnr.outalh  ;  but  there  can  be  no  donbt,  from 
the  *lip  at  Woodside  and  II  ax  wall,  that  the  limestone  is  verv  highly 

ineliiod,  uiul  has  been  eleiuted  h\  the  'nine  means  mid  itt  ihe  wrnir 
lime  a*  the  «and*t The  shale  euu^-ipn-u'ly  lies  above  the  lime- 

stone.  It  is  nit.  however,  a<  far  as  it  can  be  traced,  of  any  consider- 
able thickno*.      The  little  riser  S cr-il  or  Kndwidl.  which  drains 

the  vales  of  fUtdnor  and  Knill,  RDM  near  the  base  of  the  cliff,  and  the 
bed*  are  wholly  'dmniml  l>\  nu  m-rnmiihitioii  of  gnivrl.  eoverine  the 
adjoining  valley,  on  the  south  side  of  which  DBflOUDCad  bOwBff  l.mllou- 
beds  rise,  and  dip  genflj  tOtfaa  south-east,  cucceeded  by  Ipper  Lud- 
low, mill  m  the  neighbourhood  of  Kywood  and  Tit  ley  overlaid  bjf  Old 
It-  d  SjtiuUtone.  Tli«  poaftionof  ika  Lower  Ludlow,  and  the  fact  that 
the  adjacent  valley  of  \'ew  llndnor  i*  scooped  out  of  an  eiuirmntia  ac- 
enuiiiUtion  of  that  formation,  lead  to  the  Mafa&OC  that  the  base  of 
the  valley  of  Knill  is  also  of  that  age*. 

liming  traced  an  n.ct -nding  section  from  the  anticlinal  ridge  of 
Cai*n  Wood  southwards  to  the  old  red  sandstone  <>!*  EI<  n •: 
the  deposits  od  the  north  or  Prestetgu  side  require  to  he  noticed. 
The  limestone  so  beautifully  developed  on  the  south  sida  is  almost 
wholly  wanting  here-  A  tlu.i  band  about  ei^lit  feet  thick  OCCUTI at 
the  'Sandbanks,'  on  the  north-eastern  side  of  the  hill,  and  close  to 
the  former  working*  for  this  bed  the  sandstone  is  bared.  The  north- 
ern dip  of  the  latter  at  this  place  has  been  already  alluded  to. 
This  hand  of  limestone  dips  50u  N.N.E.,  and  is  separated  from  the 

Nind  in  1:11  lied*  In  a  few  feet  of  shale,  which  also  overlies  it  to  a 
greater  depth.      The  famtOBI  band,  i  lm  h  is  highly  crystal  line,  thins 

•  Sir  R.  KmeUaoa  lias  so  hud  ii  down  iu  the  teit  of  hi* '  Siluriin  System,'  tad 
aim  in  a  section  Illustrating  tills  district  BM  sM  Smcm,  p.  M«.'ajid  n|.  W, 
flf.2. 
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this,  as  of  every  other  similur 
poation  and  structure  may  be 


•  nit  tnuardi  the  wwt.  Its  former 
course  toward*  (Norton  may  be  Iran  I 
bj  r'nc  olil  wotUiiik*  oil  tlir  KMBtfa  tide 
«}*' Folly  Bank.*  fin  -hnlcalM.  thins 
out  inward*  the  west,  but  in  this  di- 
rrrtimi  the  order  nl'  ^ueeeauou  is  dis- 
turbeij  by  •  fault  which  lias  let  down 
nu  outlier  of  old  red  sandstone  ex- 
t.-mliug  from  'The  Bfoncfa  '  over  the 
•|)(-  juikmitV  tn  'KndimrWood.'  Pft> 
CWdtag  however,  from  the  Sandbank.* 
in  a  north-easterly  direction  across  the 
mflej   of  Uic  Lug  to  8tai>lctoii  Hill, 

si  KCiiiiMi   nmy  be  obtained  frep   It 

thin  fault,  the  Inn-  of  lvliirli  ippCttl  to 
be  from  above  Brook  House  at  Staple- 
ton,  Miiitb-iveM,  ti>  lVesietim,  SBoautj 

and    Radnor     Wood,    rutting    off    the 

Upper  Ludlow  anil  outlier*  of  old  reil 
sandstone  on  its  north-west,  from  the 
shale  ami  bower  Ludlow  on  tt>wnitli 
east  side.  A-  lYmu  ih<  intervention 
of  the  Knill  valley  on  the  south,  so 
from  that  of  Presteipn  drained  bv  the 
Liiu'tintlir  north,   the  pndM  tliuk 

i,r  i.t'  slmlr  :i|)(l  I.nW*  r  Ludlow  i:ui- 
not   be   accurately   determined.      The 

dldfl  has  been  washed  away  to  with a i 
nbout  fiftv  or  sixty  feet  of  the  grit  by 

tin-  liniuilntion  of  the  l^rcftOgB  vui 
All  that  can  be  plated  with  certniniv 
i*.  that  leaving  tin  -li.ilrnt  the  '  Sand- 
banks' on  tin  Miutli  -nil  nf  that  val- 
ley, at  thr  dwtiinee  of  I  little  more 
tbnn  a  mile  to  the  uutth-cnM,  the 
Lower  I.mllnw  rack  emerges  st  Sta- 
pletoti  Hill  from  the  mm,  tad  dip. 
ping  gently  to  the  N.N.W.  paves 
under  Upper  Ludlow  beds  in  Hill 
Peak. 
An  nfH-endiiiff  section  on  each  side 

of  the  niitii'hnnl  line  i>  thus  nhtnim-d, 
whieh    will    tie    inure    clearly   i m •  1 «  r 
stood    by   reference   to   the    annexed 
dutch 

before  proceeding  to  an  examina- 
tion of  the  fossil  remains  of  Nash 
limestone,  the  erperimtmtum  crucig  of 
geological  problem,  the  evsitOM  fan) 
consiaercd. 
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The  strongest  far!  on  behalf  of  the  lower  ohwcttf  of  the  limestone, 
is  douhtlm  that  on  one  side  it  is  in  nhsi-.lute  coated  with  the  Candor 
sandstone,  and  on  the  Other  i*  separated  from  the  pit  by  only  ft  (stl 

frrl  of  n1i:i]i*.       Notwitll  <1   li>  retain   DB] 

opinion  rlint  the    Nnsh   limi-stonr  in  (dentin]  with    tlmt   of  Wcnh>clc 

rather  than  Woolhopc. 

1.  While  the  limestone  strata  of  Woolhope  and  elsewhere,  arc  for 
the  most  part  UDpUfC  ami  mil',  burnt  when  better  cannot  be  obtained, 
that  at   Nosh  Scar  ia  remarkably  pore  and  highly  crystalline.      The 

iniiirralogicnl  character  of  tha  woolhope  thnsstooe  gjiien   by  Sir 

Roderick  Me.rchi.iou  i*  this:  "a  bard,  dark-blue,  thick,  Mag-like 
limc.ttonc;  the  surface*  frequently  dierjiiered  with  tftBlfWH  wpiii, 
occupied  by  joule  calcareous  spar"  Not  one  of  these  terms  is  ap  pi  i- 
eahle  to  the  formation  at  Nash.  The  yet  more  impure  timeatone 
'in  the  MndrtOIW  of  the  river  Onuey  section,  in  Shrop- 
shire, and  which  beds,  >t  ia  well  to  remember,  air  placed  by  Sir 
Bodcrfbk  UnrahSaoa  as  forming  the  top  of  die  Cnradoc  beds,  not 

only  on  aOOOUBl  of  thin  poahloM  and  organic  remain*,  but  aho  b\ 
reason  of  their  mineral  structure,  could  ncur  be  mistaken  for  t! mt 
of  Nash;  and  jet  this  in  a  fair  cOPpufaw  to  make,  for  too  beds 
of  grit  and  sandstone  of  Caen  Wood  are  the  prolongation  of 

(^aradoc  district  euuncetcd  by  the  before-mentioned  grit  of  Brampton 
Brian. 

•J.   There  i*  no  passage  from   the  sand  and  grits  into  the   Nash 
limestone.      In  walking  over   Nash   Scar,  the   limit   of  the  aaud.it. 
wherever  the  surface  is  bared  to  the  rock  may  be  defined  to  mi  in<  h, 
Ud  riciilirr  nlinvi-  nor  below  that   boundary  U  JlfTO   m   trice  of  the 

sandstone  mi  the  pnfl  hand  or  of  the  limestone  on  the  other.  So 
on  the  north  side  of  the  hill,  there  is  no  interlacing  of  the  shale 
with  the  grit,  the  csenrpim-nl  of  which  presents  a  clear  and  decided 
fee*. 

&  The  Wrnlock  rocks  from  the  point  of  tlnir  expansion   in   the 
WlUUOn  valley  on  their  strike  south-west  towards  Huilth,  are  001 
derably  contracted,  and  at  Kinahain,  about  four  miles  north-east  of 
Nash,  merely  OOCOpJ  the  gorge  of  the  river  Lug.     At  Xn»li,  a*  alr> 
shown,  the   il  vrlopmcnt  of  the  shale  is  Onlv  sufficient  to  identify  it, 
and  il  be  traced  in  the  dislocated  country  of  Old  Radnor. 

Regarding  then  the  limestone  and  shale  as  one  formation,  and  bearing 

in  mind  flic  uuimta  which  produced  in  a   former  acn-litittoui  ■  CM 
rrous  rather  than  an  argillaceous  di'|m*i(,  (be  I  u-f  thai  the  EsatttOM 
instead  of  the  shale  is  at  DM  ppof  broDg^kl  into  contact  with  the  in- 
ferior nucleus  of  samlxlouc,  cannot  be  a  ground  fur  niii»ing  to  regard 

the  limestone  as  the  equivalent  of  that  of  WenlucV. 

The  inference  to  be  dvriwri  from  mi  I'xnuunnti  >n  ioid  comparison    ■ 
of   the   fossil   Contents    of  the   liinestuiie,    ranfJDl   to    In  .red. 

With  ri  fi  mitt  to  this  branch  of  the  question  it  mav  be  premised,  that 
there  cannot  be  any  Million  il-*  to  the  age  of  the  format  ions  superior 
and  inferior   to  the  limestone  and   shale.     The   an 
Wood  contains  the  characteristic  tc*sil*  of  the  Cnradoc.  including  an 
abundance  of  the  Pentamtru4  oblonpus.  Sow.,  Atri/pa  hrmisphayica , 
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Sow.,  and  varioua  ipecica  of  the  genua  Orthijt*.  The  beds  of  the 
Lower  Ludlow  rode  are  well  marked  lit  each  end  of  the  icetion  bv 
their  fossils.  In  a  quarry  m  t lie-  |m  lending  from  Nash  to  Eywood, 
I  have  observed  L'artiiofa  tvtrrrupfii,  Sow.,  and  Orthoceran  p'/ri- 
formx,  Sow.,  mid  in  the  quarry  I  ton  Hill  opposite  ISndlnudS 

Cottage,  vaat  qnarrt Jtiftl CA  Gmptoltthus  Lvtfrnju*.  Mureh-,  and  Trrr- 
bratuln  nartrula.  Sow.,  occur  in  two  thin  calcareous  baud*. 

With  respect  to  the  shale,  no  question  hu-  Urn  ruined  a.1  to  it* 
being  the  equivalent  of  tin-  Wc-nlnck.  In  I  net,  the  iDnsraocr  whieh 
ha*  been  drawn,  that  the  Naah  limeatone  in  the  rquiialent  of  Woolhope, 
is  derived  in  a  great  measure  from  the  position  of  the  Wenlock  shale 
above  it.  The  fossils  of  the  shale  at  the  Sandbanks  on  the  Preatcign 
side  of  the  hill  arc — 

nulii*  rlrgftiitula,  Datm.    fO.  canal  ii, 

Sbw.,  H4nc)i 

Terebratula  crcbricofttata.  Sow. 

rrticuUrU,  Bronn.  (A  Hyp*  affini*, 

Sow.) 
Orthocrrni  canolteulatum.  .W. 

Biighiii,  Svu: 

Aeroculia,  n,  a. 

Natlca  ipirata  {Sit.  %St  I  ' 

Spmfer  trape^mhili*.  HurhiSU  Syit  i. 

TurlnnolopMf  biua,  Ltirudalr* 

Porilo  pyriforwi",  f,om'f"lr. 

(it.ipidliihui  Ludemis,  Mutch, 

Cruets ? 


Bumaitti*  Barrientis,  VNrrA.,  fragmriiu 

of  which  nrrur  m  gnat  ahumlaiice. 
Asaphiiscoudatu*..  Brong. 

lougicaudatus,  Mn-rcA. 

Calytucne  innolnrii,  (Irony. 
—  macniphthalma,  (irony. 

Blutnenbaclni.  /•' — l 

tubercutata  ('),  Murck. 

CtaBtlVUa  blinnerntiMtiiA,  Mure*.  «p. 

IllKnui ? 

NeriUapirala,  Sow. 
Euwnnhalao  ruKOfua  \  Soto. 
funatus,  Sour. 


Of  the  Tnlobites,  tlie  Bumastus  and  Asaphut  caudatus,  Urong., 

an*  bv  fnr  the  moat  abundant. 

The  ahnlc  nt  \n»h  eonlniii*  fni^nirnU  of  Cafynimr  Bluntrtihnrhii, 
Drone.,  Ataphu*  cauifatits,  Brong.,  and  some  uncertain  npreie*.  nt 
Trilobites.  The  C.  Blimcnbackii  occur*  in  graft  abundance.  The 
SWQC  Crrtci*  that  occurs  at  the  Sandbank*  is  met  with  In  u  . 

The  fos»il»  of  the  liuicvtune  at  \»*h  ami  Wood -tide  ar**— 


•Neriu  « pi  rata,  .W-t 

Mytilua  mytdlmcrls? 
*I'euumems  Knlidull,  Sow. 

Terebralula  nuculn  \  Sow, 
*  laeunoit,  Sew, 

Capcwcllii,  Davvbren. 

♦ crispata.  Sow. 

imbrieata  ?,  Sow. 

Orthu  rxriftlii,  Saw, 

orblculari*.  Sow. 

-^—  ruotica,  .Voir. 
^—  pencn.  Daim. 
Spirifrr  trapr/.oidalU,  Buck. 


•Air>|»o   iflinis.  Sow.    (TcrthnUnla  ra. 
IkSurb,  tlroim.) 
heniriphierica,  Sow. 

—  lingmfcra,  Sow. 
**■        compress*.  Sow. 

Lcplmia  i  Up  ream,  Daim. 

—  cuglypha,  Daim. 
• U  pikiiui,  s""*. 

■  tranHvpr*iiliN  '.  Itolm. 

Orhicula  striata*.  Sou*. 
Orthoceraa  verted  rale,  HalL 
•—  annulatum.  Sow. 


•  The  *poclmon  of  Bueeinum  ?  fu*(fo*-ne.  Sow.,  figured  [fl  Mur.  h.  Sit.  Syslcm, 
pi  20.  tij:.  19,  •'■'■  dnemrrcd  h\  iui:  in  tlii«  lueality,  where  I  have  wnco  found  a 
MOOfid  ami  larger  specimen  of  this  fine  fouil. 

t  Tlii*  i«  the  Upper  Silurian  form  •  ice  0*  Vera.  OaoL  of  Kuwla.  p.  1s8. 

J  The  fouila  narked  with  an  a*teri»k  *  are  noticed  by  Sir  It.  Murchi»on  a« 

ni-rnr  riiiLr  it  .N.i>h.    The  ulhrri  I  have  found  mux  ihr  puiilirHUnii  of  the  '  Silurian 
Sy*t«m.' 
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The  n'TnUftf© — 

■Miiiamu  rniiiciiHR,  Xtetttp.  Cvathophyllutn  dianthui.  G*Mf, 
clathrata,  StHng.  m,  CoU/. 

■r.  iii  .  tuhiiUta,  !/»%\Mtlalt.  •Turtiinulupain  bins,  Loumialr. 
pvril'uniii.  ;.  Is.Mlatr.  Favovitc*  Goth  land  ica,  Ltmk.f 

In  luldiiion  to  these,  there  are  at  Woodaidc  fragments  of  gigantic 

Crinniitra  of  iiiilrfrrmiuiitr  genera. 

The  Li nf aria  \$  so  abundant  mi  Nash,  thai  it  i-;  .  udent  'I"  I 
of  the  calcareous  formation  is  due  to  that  corul.       N'Mir    ■!    u       -  ,     !- 
orriir  in  Hhuiiduurc.       At    tin*  time  of  tin'   |i  ildi.  :ii  i.m  of  th*  '  Silurian 
S\    triii.'  only  one  IpecSmen   of  the  Pr/itamcriix    k'nit/Jitti,  Sow.,  had 

bm  abasiad  i  not  thai  period  three  or  four  ■pocmfni  law    i 
obtained. 

In  thf  thin  hmid  of  limestone  at  the  Sandbank*  I  have  found — 

OrthU  pcrtrn  ?.  Dabn.  Ofbiculft  Forboii,  Dtridivn. 

l.injeula  quadrata  ?,  Eickw. 

It  i>i  a  remarkable  fact  that  not  a  wnglc  specimen  of  the  Fmfnf 
rua  Iteri*.  Sow.,  which  is  a  moat  abundant  iV>-m1  in  the  Caraiioc sand- 
stone of  thi*  district,  has  been  met  with  in  the  littWHOltf  or  »hale. 
Atrypa  AtmispAtrrica,  Sow.,  is  the  only  charm- 1<  ri-tic  fotwu1  of  Ui 
lower  beds  of  sandstone  tlmt  has  found  its  way  into  thr  nrcr  lying 
shale,  and  the  specimens  of  it  in  the  latter  are  very  rare. 

If  tin-  tmettloD  wen  merely,  whether  die  Nash  BmetUm  was  re- 

fi-r»hlr  to  the  Uppei  m   I  liuinn  mM«ih,  it  would  scarcely  luhuit 

of  argument.  Imbratula  crUpata,  Sow..  Orthiw  ruttica.  Sow.,  O. 
orbicularis,  Sow.,  Spiri/er  trapfzoitlali*.  Bitch,  dirvpC  compreua. 
Sow.,  A.  liny  it  if  era,  Sow.,  and  Aaiijj/iu*  caudatus,  lining.,  to  say 
nothing;  of  the  Limarim,  not  one  of  these  fossils  having  era  b 

found  in  Lower  Silurian  rocks,  prove  that  the  Nash  limestone  is  un- 
doubtedly a  member  of  the  upper  ay  item  ;  and  if  the  Woolhope  lixne- 
etooe  wen-  still  to  be  naked  m  the  upper  bed  of  the  Caradoc  sand' 
stouc,  then  'voui.i  be  an  and  of  the  question     Mr.  Phillipa,  bow- 

e-vcr,  La  his  elaborate  and  valuable  memoir  on  the  Malvern  IlilN*, 
ha*  laid  it  down  n»  beyond  dispute  that  the  Woolhope  linn VtOaM  M 
the  lowest  member  of  the  Wenlnck  mthm  ;  and  if  the  correctness  of 
this  he  admitted,  t  hi-  question  now  under  consideration  becomes  one 
of  very  RNtf  Dlcety,  in  the  determination  of  which  ihc 
derived  from  the  actual  position   of  the  beds  acquires  gi  tghti 

while  the  variation  in  the  organic  content*  must  be  ueec.ssnxdy  of 
a  very  limited  extent. 

To  the  argument,  however,  derived  from  the  position  of  the  lime 

stone  immediately  above  the  sfuidntone,  1    answer,  that   the  whole  of 

the  Wenlock  series  is  so  thinned  out  at  this  ipot  as  nor  to  admit  of 
any  aapantioa  into  upper  and  lower  beds,  and  that  the  limestone  and 
shale  may  be  said  to  rise  from  beneath  the  Lower  Ludlow  rock  J  with 


t  In  determining  the  *peeif*  of  the.  variou*  foKsiU  of  the  localitict,  I ; 
debteil  in  a  great  measure  to  the  kind  atsiitance  of  Mr.  D.  Slim  pt, 
J   Memoir*  of  tli#  (.'*nlogir>l  Survey,  tol  it.  pt.   I.  J«p.  7l.  160. 

|  Thi»  Utbr  prtriivc  ivproHion  li    MurchiBon. 


i  in- 
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as  much  truth  as  thai  they  rcittae  upou  Caracloc  sandstone.  If  the 
Nrwli  Lixncatnne  be  thr  equivalent  of  the*  Wnolhope.  then  the  Weulork 

limestone  is  wholly  omitted, — a  singular  circumstance.  considering  tlic 
dose  viriiiitv  nl  undoubted  Wenlock  beds.nl  Kins  ham,  ns  already  ob- 
served. 

Among  the  fossils  of  Nnsh  Limestone  which  have  not  been  bithMrtO 

noticed  in  the  Woolbope  limestone  or  its  ruuividenK  or  in  the  IhmIs 

lnlii'.s  it.  an — 


MytUus  mytilimerii? 
PenlHiiit-riiN  KDlfbtHj  Sow. 
Ortltix  nrhiruUri*,  Sotr. 

nittiea.  Sato. 

LepUen*  euglypha,  Halm. 

—  lepiima,  Sow. 

traniverialik ',  I)ttlm. 


OrbicutastrlatA?,  Sow. 

Forbctn,  Havidsonr — Sandbanks. 

Poritei  tubulatt.  LoniuiaU. 
Cyatho»hyIlmn  tliantluik,  (,'oUf. 
Liaiari*  cluibratft,  String. 

fruticota,  Stctng. 

FavQfctta  GOthbDdte*|  Isrmk. 


On  the  other  hand,  thconlv  fossils  of  the  limestone  nt  Nash,  Wood- 
eide,  and  Sandbanks  which  nave  not  as  yet  been  found  b  W-ulock 
limectoue  or  auperior  strata,  are— 

QrfhMOTM  *citc''fftlc  \ //<*//.  TcrcbratoU  Capcvrcllii?,  Dncidmn. 

Mytilm  mytilimerii  <  Wenlock  ihale).        Lingula  quadrats  >,  Etehw. 
Atrrpajiemiftjihn'rira,  Sou-. 

The  prcjit  ahuudnuec  of  the  Limaria  r/athrata,  Btcfaff-j  \>  n  itRMIg 
fact  to  OreitOmi  la  noun  lug  the  Nash  limestone  I"  tin1  Ixiiiuiii  mi*  tin- 
■halo.      One  inference  seems  evident :   if  the   Nash  limestone  is  the 

equivalent  of  the  Woolhopc,  there  is  no  specific  distinction  between 
the  organic  contents  of  thr  two  formations  of  Wenlock  and  Woolhope. 


Jvnk5,  1850. 

His  Grace  the  Duke  of  Argyle  «  >-  «  l<  '-vd  a  Fallow. 

The  following  communications  were  read: — 

I.  On  Bimtisu  Fossil  Lki*a.di».k.     Bv  C.  Darwin,  Esq., 
F.R.S.  G.S.  ike. 

[Tliih  paper  wa»  withdrawn  by  the  author  with  the  permission  of  the  Council.] 

[Alxtract.] 

Mr.  Dahw  in  noticed  that  great  confusion  exists  in  the  nomenclature 
of  the  comparatively  few  species  of  t'irrhiprd*.  hitherto  found  in  A 
fossil  state  ,  arising  both  from  the  cuey  separation  of  the  several  dis- 
similar valve*  anon  after  the  death  of  the  animal,  and  from  the  irn- 
perfecl  character*  afforded  by  the  valves  themselves,  which  are,  as  it 
were,  but  part*  of  the  crustacean  carapace,  neither  luvoinpanicd  with, 

DOT  distinctly  impressed  h\ ,  unv  uf  the  soft  parts  of  the  mi  in  ml.  lie 
tlirii  point*)  "uf  -iii-Ii  piiriicular  valves  an  wore  sufficiently  di-timr, 
and  had  surncieiitlv  constant  characters  to  he  considered  as  ehurnc- 
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t<-ri«tic  of  genera, — **,  for  instance,  the  keel,  or  dorsal,  valv*  in  Scmf- 
peUtiin.  and  the  acuta],  "r  interior  Literal,  valve  in  I'otttctpf*.  The 
pcduiirn1  iipeds  (Lepitti*  stated  Co  have  made  their 

1 1 r - 1  ttppearane.'  in  the  |nw.  t  milite,  and  to  hare  reached  Ihejfa  Ofchaw* 
iiniit  point  in  ihi-  etrtaocous  epoch.  Tlir  abaenct  of  acaadc  cirrhipeda 
in  die  earlier  and  secondary  formations,  and  their  occurrence  for  the 
firat  tinii  in  the  eocene  deposits,  were  then  noticed,  the  author dwell- 
ing on  the  character*  of  the  genus  Verruca,  and  pointing  out  that,  as 
tin-  type  of  A  group  intermediate  between,  ami  of  etpud  taluc  n 
flir  lOHih1  mid  the  pedunculate  cirrhipeda.  it  offered  no  real  excep- 
tion to  the  rule  that  sessile  cirrbipeds  do  not  occur  in  the  secondary 
formations;  but  that,  on  the  oontnr]  ii  hannonim  mUk  tlie  law 
of  relation  between  serial  affinities  of  animal*  and  their  first  appear- 
ance on  tUfl  earth.      Mr.  Darwin  OODcftoded  vrith  a  few  observations 

on  the  comparative  ranges  of  recent  and  fo9aU  cMupeda,  and  on  the 
doM  ifflnitwi  behn  ra  mm  Rtzod  sad  the  Bring  fore*. 


•2.    f>*    /Ait  Tertiary    Strata    crwr/   /Aeir   DllLOCATtcnaj    in    tAt 

Neighbourhood  of  Black  heath.     By  the  Rev.  H.  M.  De  ua 
Condamini:,  M.A-,  St.  John's  ('oil.,  'Camb. 

[Coamamctted  by  Sir  H.  T.  De  U  Bechc,  V.P.C.S.] 

The  cutting*  ofthflNa ti  Kmi  Knilwav  yielded  some  e^  sections  of 
the  Plant  <  nil  .hseluM'd  :in  important  hnenf  dislocation  at 

Deptford ; — important  because  «  close  approximation  to  its  date  can 
be  obtained,  and  because   it  has  affected  the  present  coii6guration  of 

the  adjoining  country.  The  abrupt  escarpment  of  the  chalk  and 
plastic  elny  along  tlir  south  side  of  the  Thames  is  manifestly  due  in 
n  measure  to  this  dislocation,  which  also  account?  for  the  prceeuce 
of  the  Loudon  clay  under  the  Greenwich  marshc*  at  an  unexpectedly 
low  level. 

Before  proceeding  to  consider  the  effects  of  this  disloeatnm.  it  will 
be  well  to  describe  the  strata  which  it  has  affected.  And  thia  de- 
scription deriic*  intercut  from  the  fuel  that  these  at  rut  a  ore  perfectly 
regular  over  a  Urge  extent  of  country  .  tli.ir  nnW  uf  oiperpoaUion 
and  urinific  contents  being  constant,  and  their  mineral  composition 
exhibiting  no  great  variation.  Table  I.  shows  the  localities  where 
the  succession  of  strata  may  be  must  advantageously  atodMj  and 
Table  II.  the  correspond  once  bttwten  ih«-  inodiviavnu  existing  ui 
this  district  and  those  observed  elsewhere,  and  recorded  bv  Mr. 
Prestwich*. 

*  Vuart.  Journ.  ticol.  Soc.  vol.  1L 
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Taulk  I. 


LiOCALTTIE*. 


New-Cross  cutting  of  S.  E.  Rauwmy... 
Dtetfori  i uttmg of  N.  h.  IUiIwit,., 

BrirklWd  S.W.  ofthnabova 

Leigh's  bnckflcld,  Lcwiiham  

Loara-plt  Hill   

Lee  I.anc 

!:i..(U.i\«iii  rattlni      

Rl  N ,  of  Vftnbur5li  Fields   

Road  near  N.E.  end  of  Blackheath 
Tunnel  (Woodland*)  

Pin  tt    nl  i   harlfun  Cbiirrh 

New  Charlton  Pks 

VoohMi  Dfickyard  Station  -•■■ 

Phim«tcml 

I! irniH     Road,  AMicy  Wtiod ;    and 

Uoatall  Hill   

Pitt  near  Hit li am  Church 

CWneltmnrd  IMI 

St    Paul'i  Cray  and  Orpington   

Brickfield  at  Farnborough 

Bfomlej  iitii    „ 

Alldiliirl'in   II-'. ill  .. 

Beckcuhaii)    .  . . 


"* 


BXDS  EtKlAKD. 


Chalk 


Chalk 


(  hoik 
Chalk 


Chalk 
Chill 


Loudon  clay. 
fiflnnVa 

Loiiilon  clay. 


l-Ondon  elm . 


London  clay. 

Ion  clay. 

6  Loudon  clay. 

6 

6  London  day. 


Table  II. 


Duukbcatb. 


Klngiiioo  in. I 

ll'ni;.'rlortl. 


MltAtlltf- 

«litk». 


UtlldoadM London  d:n.  ..   London  flay 

PobUi  bad  r-i.u.  u-,u 

Striped  fiUon  ind  Uxbl-rotouvil  Ughl-ccdoond 

Krcj.aiwla.atIIi.iini     mnd*.  .  .i,.i». 

>ith  tiKMitr  . 

Shell-l»d  ...'..  ..I 

Muilled  clay,  gncn  JMikd  days ..  MniUVd  clap 
•and  kud  nob 

ruilc  and! 
pi-lriu-  ■ 
Asb-eoiuured  mu<1  * 


Sand 


t*mti-ro»ird  fllateCoogtvojcraiirof  fllnta 


and  und, 


Chalk 


Ainu,  KT«n  Jit 
•<t-(irtuu*  Mild.' 
Clialk IChalk  -  - 


Bmr.'i.i. 


Ixmdon  rlay  . 
San'd- 


Mottlcd  f  Ur» 


Nuid 


nmi»,  to.. 


Chalk 


HMtrfam  I.. 


ajoai  Baa 


London 
Rolled  . 
1  cllow  aanda 


fUuVbad 

•Jclaja.. 
lipTilf    and 


i>llii«Kn<1aiu 

rolourrd  unJ 

um-nwind  and 


i-'haik 


Mai 

liuiu 
Chalk. 


I 


Whkr  car 

5 


London  clxj 


Mottled  clay 


Wii.™ 
and 


Wfti 


Ihe  bed  N<>.  I  b  From  four  to  ten  incite.*  thick,  resting  on  the 
utu-H-n  ffllffhofl  of  the  chalk.  It  cummM*  ul  greenffih  suntl,  and  wtr- 
tUUy  rolled  flint  -  cnMiti  t\  iili  n  ilnrk  ^n-ui  wuli.tjimv.      Amrmg  '  h 

are  ntqnently  cuti  of  Behfnitca,    Tok  peduaM  oorraponda!  a*  Dr. 

Bucklniid  hint  suggested,  with  the  bed  OOOtaUDlU  rt*nr*"  troth  *t 
Rending*.  Here  uomver  u  appears  to  be  void  of  contemporary 
orpnnic  remains. 

No.  2  is  a  maa*  of  whitish  or  nsh-enhiurai  sand,  varying  from  ,'iO 
to  58  feet  in  thickness.     It*  stratification   i*-  Kldom  dntwet  until 

•  TranaGfol.  Soc.  vol  iv.  p.  278. 


lOJ0.]     IH     I.A   (IINDAMINK —  DIHMK  \THiNs    ST   HI.  U  Kll  tATH 

ii  low  horn  exposed  to  the  weather.  Il*  colour  i»  cnuxed  by  the 
presence  of  numerous  grains  of  ail  opaL  if  dark  green   wb- 

sta»<T,  tin-  majority  ofgraini  being  white  tranmeTenl  qotrtx,trtth 
it  few  yellow  rrainBj  and  particle*  oa  Mitadta      Una  bed  ••  oft  "  tea 

▼enird    by   ferruginous  strings ;  nnd    near  thr  BlneUimth  Station    i« 

btartMted  bj  hard  black  irregular  veins,  oewiioufilU  forming  con- 
centric layer*  nnd  conCfCtunii.  Tins  condition  nurj  bond  (I  have 
been  induced  after  the  denudation  of  the  \\\*\»t   imU,  evpoeon  10 

i> nro  having  tVi'ijih'iiflv  produced  n  deceptive  ■nntaranftn  of  *tra- 

tifieatSon  in  tins  bed.  ns  fur  iiiMiuiee.  in  tin-  pit  in  Hyde  Vide,  (iririi- 
wich,   nnd    in    the  cutting  ca*t   of    Lrwishnm   Station.      Its  Mjii 
yntlered  partial  denudation   before  the   deposition   ■>!   Na    3,  as  may 
In-  mtii    in    thr  N.K.  |iit   <>ii  Loam*pit  Hill;   and  ilii-    •  omlition   «U 
•frikitiply  evident   in  tlie  Bllfifchfiitn   OUtting  before  the  xidinjr*  were 

n  nmL    Oniric  remains  do  not  occur,  bdIm  wb  credit  tha  worio 

nicu'*  report  that  \'r;vz\U-  flftltl  Ol  taW  sheila  are  occasionally  found 
near  the  base  of  rhi*  stratum  at  Charlton. 

N>>.  3  u*  extremely  variable  in  npncnnuicc  nud  composition,  though 

it  has  ionic  ei>intaal  characteristic*; — 

1 .  It  nlwny*  contains  Dion:  or  lev*  tjrrrn  land  or  clay. 

2.  It  ehraj  -  c  ntiiu  pnn  celeareooj  natter,  m  Itjn 

concretion*. 

lad  thnn  then*  di  ig  and  nu 

ceeding  it. 
Near  Woolwich  Arsenal*  aod  M  Loam-pit  Hill,  tin-  b  He    i  this  bed 
U  full  »f  rolled  Hint  pebble-  w  bedded  in  greenudi  aand ;  eltcwbcvt 

tin"  pebble*  arc  ool   i n  rely  uIuciiit. 

The  upper  part  of  this  bod  beatd  we  nunc oi  H  mottled  cli 

levers  of  red,  Reeiti  Tellow,  nnd  brown  clay  and  sand  em*"  ri Ii,;- each 
other  in  Msne  localities  with  the  greatcit  irregularity.  TbSi  wai  lean 
r-[irri((ll>  ui  the  HlacUhviit Ii  cutting,  where  the  "fid  *•"  or  obhfpn. 
atrftdficwoa was  rtronglj  marlteti  andean  rvaEpadoi 

excavation.  At  Morden  CoOftgt  tin  nnd  mi  of  .1  brilliant  frreen 
hue.  At  Loam-pit  lidi  the  upper  part  of  the  bed  abonndi  in  soft 
nodulee  of  while  and  avain-COwUri  d  friable  mar).      At  Dcptfbrd  it  is 

Cart  I  \    di.-nninjited  in  the  green  clay,  ami  partly   concentrated  into 
nrd  nodule*. 

At  Charlton  and  Woolwich  the  eoatamed  oalcenone  natter  (bi 
forming  "itt  iiMihdes  nod  streaks)  has  combined  with  oxide  of  Iron 

to  form  hit rd  rom-i-ninny,  -oinr  bruneliing,   NBU  S  ttod  00- 

eaifonaBj  enclosing  Cynaua.     In  the  gren  i  ooenpied  bj  BSr 

w.  GoMvti  the  conxntionj  form  i  aeanj  eontinuoi  of  stone; 

there  is  little  or  no  cloy  even  in  the  iijJper  [tart   t»!   th  td   it 

cleeclj  reacmbltt  tbc  itnned  wnd  N". .'».  In  Mr.  Angmrtcio's  road 
(Woodland  |   orbere a bejuitital  .til  the  \mh\%  hi  "iide, 

the  concretKnu  in  Luge,  bbek,  and  rnheroidal< 

•  Thr  dnrndatlfln  of  No.  9  h*w  haahMn  fry  p*ai 

f  Near  the  V  V«ol«rlch  StaUoo  tha  lower  pot  of  t fab  badkacomai  bardlj 

lagnhhaWc  Iron  Ko.  «.  altfioaal]  i •'  -1  few  p**t pt ii  i .  im< 

ofdnaarciitioi 
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At  Charlton    iin-    U.I    pontaiii*   t   little  of 

i;  WOT      i    I  11 W  i  wiHi   in  a  well   sunk  on  the  cant  side  of  BUck- 
henih.     In  ihcltlackhcath  cutting*  large  qnsutUy  of  pyritou*  IL> 
wiw  finusd  in  "in  of  the  boQowi  worn  in  the  surface,  of  No.  ^  hv 

I  of  thia  bed.     Th«*  t)iK-kiiOH»  of  tlii*  bed  tnri<0  from  nix 
to   tuvnty    U.t.      It   LI   worked  for   bricks   between   IlumBte»d 

Woohrb  li. 

No.  4,  the  Sin -11-Ik  il,  b  tlic  great  flcjMwit  of  Orgftmc  remiini  of  tin- 
formation.      It5  appearance  ami  content!  M  WoolwEttb  ■"    I  t'lmrlton 

mid  known      H  ;-  ;-'-"  well  Aortloped  at  Deptibrd  whm 
lower  part  it  blue  and  ar^Haceous,  thl  upper  yellow  mill  MO&)  ,      In 
tin-  former,  thr  interstice*  between  the  (htr+&  arc  often  BUra  villi 

J 'allow  calcareous  ipar.    The  upper  pan  nontahn  ihe  bt  fed 

imfciln,    the   -;iimK    miiirix  li:i«iri|:   |  •!  i.l  -  i-t.-d  QVfU  OlC  ligAUirrit*  of  : 
f'/.  SM,  mill  the  coloured  marking*  of  tlic  ffbclls 

[ireservcd  in  the  more  compact  and  *'  n.     Rolled  pebbles  arc 

mixed  with  the  ibellt,  together  With  fragment*  of  vegetable 

'<  i 

At  I.onm-pit  Hill  thU  bod  appears  a*  n  Cnooowto-tfolDUml  mas*  of 
lied  shells,  with  a  liner  of  Qlfnufb  Cerithia,  and  fyrtme  imprr- 
.  A. 
At    Ltf   it    ii   a  hard   IhSMtOtte   (known   to  well-digge r-   U     '  thfl 
cockle"),  Capped  with  a  layer  of  cm > bed  shell*,  which  in  HI. 

Park  resembles  ill  nixed  mortar. 

At  Morden  College  it  expands  to  the  thickness  of  eight  feet,  eon- 
-isiing  of  blue  shell;  '  lai .  with  s  fen  stripes  of  nod  containing  as 

■  i  perfect  shell*.      The  Cyremr  arc  often  talli  !  qi    i, 
With   IpArUfog   pTritM.      The    i'rnfhia  appear  to  affect    the    n< 

hdin  hood  of  the  (Jstreet,  as  if  the  former  had  been  rolled  along  by  a 
current  until  thc\  Mopped  ;':.hiim  the  larger  shell*.      1 
of  such  a  current  is  aticMcd   U\    ihe  rolled   pebbles   in   this  bed  at 
I  feptfbrdi 

In  the  late  Sir  \V.  Gosset's  grounds  at  Charlton,  this  bed  con 
cntirvlv  of  broken  Oatrrtr  resting  on  the  very  irregular  surface  of  the 
bed  No.  3.     It  thins  out  ami  di-appeiM  east  ol  RuuisUwI. 

I  hare  procured  the  following  fc»*iU  from  this  bed  t; — 


. 
• cunc'iformb. 

—  Irijcotmla,  Wood* 

I  him  ■  rtnin,  iiilcnut'ilialr  in  cha- 
racter bctwrrn  ihe.  I  tit  two). 

Ostrca  pulchn,  Sme. 

m filiilinn.  SM0 


•Mihiutu    taqutQUa,    Tiefr.    (4   iur.) 
Ki^U'll.nna. 

■  juni  crcnatiilatam,  IMA. 
*Potemid«  vsriaBlHsi  /;«*.  up. 

•Mi -limiijMin  micillaruideK  firth. 
•Iti«i.,i,  and  a  few  uncnttia  ipecics. 

♦W. 


■   Tlii-r  mruf  in    '  V. 

No.  5  is  a  di.Htiiu-tly  itntiSed  bed  of  jreHcrw  sand  nnd  loam,  the 
latter  Noimiinn-v  Ittd-oolonred;  the  stratifiewtion  is  often  Burked 
by  tliiu  lHinimc  of  elay.     Il  abouutb  in  concrctums,  pyritoua  at 

•  The  uiicrofteape  OM  sin  mi  ih.ii  i   ihe»e  lirament*  li*t 

Iwrn  !ie»ntit*iilly  anil  exactly  replnced  by  earbonotc  of*  I 

t    (  »m  in«!i*Yit#d  In  Prnf.  K.  Pfl^l^''^  for  moit  o*  rlir  nairie*. 
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Loam-pit  Hill.  ferriiginoti*  and  concentric  towards  Charlton.  In  I  lu 
ton  mm  i  locality  there  are  traces  of  wood  and  leSTM  in  thfl  lower  part 
of  the  bed;  tut  its  principal  organic  content*  occur  occasionally  in 
tin-   upper  part.      At  Ni*»  ('r<iy»  tin  -   m*  the.  alternation  of 

yellowish  sand,  dark  cW,  nnJ  sheila,  with  concretions*  containing 
freshwater  Aelh.  « l«'«_-ri *»<. <l  by  Mr.  Wurburtoo  b  IMS.  In  the 
brickfield  S.  E.  of  the  Naval  School,  the  same  beds  appear,  con- 
taining— 


•UuCCli'Uhi 

•MiUnonnii  ancilUroidwi  ?,  DmA. 

Calyptnca  troehifonuu.  Lamk. 
•Riiaoa. 

Frajrmenti  of  fish-bone. 
•Wood 

Tnco  of  teed* 


•Cjrcaa  cuncifof mil,  /■». 
•Ortrra  edulina.  Sow. 
* Bellovacina.  IsmM. 

— —  rk-jrum,  />ma. 
•Modioli!  elcjrans.  Sow. 

Unlo  SoUiniri,  jsw, 

r^luitina  Dcjuoycisi,  /VM 

•CcriiUiura  crcoatuUtum,  fttaH, 

At  l.re.  ffhcit  the  hod  in  twenty -five  feet  thick,  the  upper  part 
contains  parches  of  shells,  mostly  crushed,  but  sometimes  beautifully 
preserved,  anil  retnhmijj  «veii  tliL-  colour  when  tint  exposed.  Of  the 
1m.vii1>  ivlJdh  I  have  found  here,  tight  are  identical  with  those  in  the 

preceding  list  |  ;  the  rv*it  arc— 

'.'•  iliiiuidi ■■  ..triultilis.   Dexh. 
Melania  imjuiimu,  t)f/r. 
Nvritina  puuformii,  /»'. 
Nitica. 

This  bed  ha*  suffered  mnch  irregular  denudation   before   the  de- 

iiosition  of  No.  6.     At  one  spot  (near  the  turnpike  at  Charlton)  it 
las  been  entirety  swept  KYftJ.  (Sec  fig.  2.)     On  blackhcath  an  insu- 


KuHIIK. 

Teredo. 

Teeth  of  Liiniia  coutortiuVme,  Jo*u*. 


S. 


Fig.  2. — Srctwn  at  .Yrw  Charlton. 


i,  i.  I»fthblr  l**l    No-Sj. 
i,  t,  Shell  Ud  (No.  4). 


i,  «.  Motilril  clay,  (rrroiaaiul  an 4 

ucb'il"     So     •  ■ 
ft,  4.  AaVcolourri)  aaml     :- 


lated  portion  of  it  retains  its  original  thicknew,  while  at  the  distance 
of  half  a  mil**,  only  three  feet  have  been  ipattd.  (See  Map.  tig.  1.) 
It  has  nffered  to  the  same  extent  at  Itostall  II ill.  ^Scc  Table  I. 
p.   112.) 

No.  6  is  an  irregular  bed  of  rolled  flint  pebbles  and  sand,  with  u 
few  pebbles  of  quartz  ;  sometime*  it  i*  entirely  wanting?.  At  Loam- 
|i  Hill  it  is  represented  only  by  an  occasional  line  ot  pebbles.  At 
New  Cross  it  is  from  two  to  four  feet  thick.  On  Black  hrAth  it  iwelll 
out  to  forty  or  fifty  feet,   freipuntlv  liihnjr  ^mut«.  enet    occupied   hv 

No.  ... 

•  Sitioc  the  above  v.u*  written.  1  have  found  this  tin) of  cunrrelioin.  at  Ntw  Pack* 
ham,  where  a  mast  of  /V/WiW  mid  Cyrtme  it  exposed  in  a  brickfield. 

t    Vi/..  iho*r  mnrkrd  willi  nn  a«u  n-k. 

t    Mr.  PlMlVrkl  ha*  r»llrd  this  "  trie  Ba>cincnl   l»rt|  of  the  l<0nclftii  rlav." 

2  >  J 
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Thfl   I'l-'1'   '  '■    I'ni   little  **h<3  is  pri-Mul,  are 

ritn!   or  DOCK-nurked    (if  I   may  OK  the  i  n    Iit 

protection  which  where  En  oootaol  tbej  afford  each  other  from 
the  ii.  tion  "'  per  olating  wata      At  the  |  -Ken 

adhere    to  eiu'li  other,    I Iit-ir  niirfncv*  urcakiii:;  »*ji  ;i'.ed. 

Occasionally  thai   :"■-•  cemented  together  in  a  hard  eo  fate. 

Mb  il.  -    ire   often  of  such  imt^niliuk'   (from  A  to  6'  inches  dia- 

inri.  r)  n  to  indicate  rapid  motion  of  the  witter,  and  arc  deposited  at 

a  hurh  angle,  amtmiitiiur  in  otw  -(><>(  m  23   '      On  the  other  hand. 

I. nl  ■  .1  fioc  *'  iiLii-^raw-l."  snud,  and  CVCO  clav  (a*  in  thr  a)i< 

tioned   (pot),  indicate  intcrveli  of  comparative  KrnnqutUitj.     I 
ii-  .I.  ■  iditionfl  thai  organic  r.-ni: ■::.-  occur, ..-  in  tii-  "ell-known 

bed  at  New  Charlton  fwhicb  has  replaced  No,  ;• — at  ron- 

tain  utile  sqcuY    Boone  of  tfaeec  are  ia  o  i  the 

uiimaU,  the  G$trr*v  adhering  to  the  upper  surface 
of  the  pebbl  ■     :.nd  tbe  anterioi   dope  of  Cyrtaa 

the  pcbblf*  oeai  r  I  <  died  fragment*  of 

G*trt<e.      il.  ig  fossils  occur  :— 


•McIim  idea.  fVaa, 

Nttlca. 

Turrit«lla> 

■  i.  .iii  tf  Lanna  (pan* 


•Cjrrei  f». 

l.'lllIH    ||    ..      /        '. 

I  PlumsteiKiieriils.  &w. 
**. 

—  in), 

I     ;:hiuni  en  nuutan,  0ma, 
•IvihiiikIc:  fartabilla,  /'r«*.  »p. 

*  Tliew  OOOUf  in  the  bedl  previously  datCJ 

Similar  daponte  appear  in  the  vale  north  of  Shooter*!  HiU, 
fiii-  sir  Bdvard  PfeQatl  -  Onto,  on  Mackheatli  •  lu- south 

trance  to  <irrcnuieh  Park  (gat  fig.  ■'*),  and  on  Pkunjtead  Con 

Saeiien  hk  a  Pit  on  Me  South  *iJfo/C.  Par*, 

•  MfeHbjr  iSfeH 

if 


^fis- 


i    •  \  7.  Pebble  bed  !X«i  fl  in  it<  ordinary  omlition. 

MM 

J.  Crrf  Uuniml"!  **mh  U 

*    I- 

■'  trio((U-<l  (•  huh  wilt*  pcculiu- Milinc  twte 

Prom  tills  pebble-bed  much  of  die  iuoj  j       ivelin    hi  i 

bowhood  bai  been  ferrod,  bnl  I  a  ••;.  ahnv 

*  Tin-  din  >ii  i in     Mm  nntification    rai  b  *  <>ti  Hi«rktie«ih  io  every  polot  of 
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from  it   by  the  BWWftW  of  txnprrfwfty  rolled  flint*,  which  in 

in  thi'  tertiary  lied. 

Thus  we  mtt  a  dutinct  line  of  dcninTcation  between  '!"'   Loww 
and  MnMIc  Kocenc  pmoiLs  "dune.;  which,"  n-  .Mr.  I'm.--!. 
obacrrcd,  "the  water  acquired  1 1  I'd  transporting  pou 

and  id\er  winch  tin-   Loo  Ion  daj  was  deposited  in  n  more  tranquil 
and  perhaps  u  deeper  sea." 

Fig.  4i — Sec/ion  across  Blavkheath. 

Ilonxontal  aolc  I  lucii  =  viw  jvdfc     V, n 
Oli  «m  lory. 


Level  of  Ok  T&uum  at  low  wmkf . 


1.   Snivel. 

S.   London  dm 

I    No.  6). 

«.   Slii|»o.l  .ui.Uionc     No.  i.  . 


:..  >hcU  \,«\    No.  Q. 

<:     M-i!  ..*•(!<»  •r.d  pebble 

.  •  <t  und  ami  Hint*  :  No*   I   *,  ■}, 
;>*lli. 


N  W- 


Thr    date  of  (he  dislocation   of  thflfll    strata  in  poataliOT  to  that  of 

the  parti*]  denudation  of  iIk    London  day     Thi*  will  appear  bj 
OOmperisg  the  Map  with  tin;  Section  of  the  fault*  at  Duptford.      Il» 

Fig.  -r». — Station  of  the  Linen  of  Dislocation  at  Deptfortf. 

BortioiilaJ  w*Jr  I  Incb  -  HO  piftb.     Venn  at  rtrratum  mrmufil  Hit**  hnw 


■    i 


thr  limit* 


;.tmri«l  l*rl. 


Fault* 


a  Aa 


i   S(nr.i  iud  ..-.i  loan   No  I 

;i    M.,tiUd  «Uy,  p«o  Mml,  «iJ  Hint*  ;No.  ai. 


4.  SutJr  laun. 

6.    A.ll-f..|ourrJ  MM**  (No.  *). 

0.  Chalk 


tween  thfl  DJMti  fl  A.  ffd  feet    kfftp]  then  :*  a  condt  - 
tallica  with  none  of  tin-    teighbouriug  strata,  hut  which  i*  jiut  vrhfll 
would  rouli  from  the  degradation  U  tun  of  the  striped  ■ 

No.  A,  nnd  tin  London  dnv.  I  therefore  rappoao  the  troucl 
treneh  finned  by  tin-  adbadence,  real  or  compututne.  of  thfl  original 
surface  between  a  b  and  cd  (see  fi^*.  j  and  6),  to  have  been  tilled 
up  bjj  the  Music  Of  the  adjacent  hed«  ;  for  hud  the  Loudon  clay  mi  I' 
fered  DO  dflttttdttiOBj  it  would  occupy  the  upacc  in  ■|tic*tmn  :  whether 
or  not  a  remnant  of  it  OXSttl  hem-nth  thfl  blM  of  railway,  remains  to 
he  proved.  TUfl  Mi|>p«.)timi  is  fawmrcd  by  the  indistinct  banm-like 
stratification  of  Afl  M0(b  loUD  between  I  ud  '/-  Theft  me  a|ao  n 
few  pebbkfl  in  it,  winch  may  well  hire  been  derived  from  Nn   '>       1 

huvv  not  however  observed  nm    fVagtnenU  of  the  ■hou-boa. 

The  line  of  demarcation  at  d  (aw  Bfetton,  Bg.  51  h  Bldietinel 
edjee  of  the  fractured  bed  of  sand.  No.  2,  having  Oioonm  been  *oon 
obliterated  by  the  action  of  water.     It  \*  iniercetini  to  observe  that 
at  6,  the  tough  itrmM   -I*  \i». .'.  Innt  hrforethej  fielded  to  4*  tension. 

The  iiitc-n.Mfv  of  tli^    tort»    bj  whldl   thi*  aUIncatiou  Wta  rfferlrH. 


i  in..  .1  DtHM  'iitiii.  geological  society.     [Jotn*  f>, 
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ars  to  have  been  greater  toward*  the 
N.K.,  and  Icm  towards  the  B.W. ;  for  whilat 
it  it  probable  that  at  Deptfurd  the  displace- 
ment doc*  not  exceed  90  fret,  at  Greenwich 
it  ii  about  120  fat  (seeS  tad 

intbc  Greenwich  Marahca  !('•"  fa  Walk 

lining  I?  1  \\  i  from  the  eurfnee  nt  Oreenwieh 
Hmpital*,  an.l  ....  I W  -t  of  London  cUy  having 
been  pierced  in  the  Marshes. 

South  of  New  Crow,  on  the  contrary,  the 
•I i- location  (which  at  Deptford  produced  fix 
fault*)  is  reduced  to  a  few  undulations  and 
one  fault.  (St 

About  a  mile  and  n  hall  couth-cart  Ol 
line  of  disturbance,  and  pnralUl  to  it,  there- 
ranges  another  line  of  fanlt,  a  hrction  of*  I 
was  formerly  to  l>c  seen  near  the  lane  beh 
Mnrdcn  College,  and  uear  the  Tiger's  Head 
at  Lee.     Tin  effect  of  That 

the  Loudon  clay  occupie*  all  the  low  ground 
drained  by  the  Lee  Stream,  a  positaofl  not  due 
to  it  by  tlie  dip  of  the  strata,  v» iiich  does  not 
nceed  2*.     Tliere   i*   •  i  (  Dlt- 

encc  of  fault*  near  Eltliam,  Chuclhurat,  and 

hub. 

In  tfie  hollow  of  Traiiqitilvale  ban 
•(notion  of  (be  strati  which  crop  on'  i  i 

-ides  of  the  valley.     This  was  well  ezp 
in  the  cutting  eaat  of  tlu   Blackhaatli  Station 

The  suction  (fur.  7)  eshiUtl  the  contor- 
of  part  of  this  reconstruction,  the  Bb> 
iliMurbr.l  In-d  a(  thl  beat  being  tin*  ash- 
coloured  wind  (No.  2)  with  fcrrugino" 
and  DOnfiretiorU.  The  fragment*  of  ahell  arc 
derived  from  No.  4 ;  the  coloured  claj  and 
greensaud  Bram  No.  .'*. 

These  contortions  may  be  owing  to  gL 
action  ;  and  there  in  evidence  of  action  of  tho 
same  kind  in  the  centre  of  Blackheatb.     It 
is  not  impoarible  that  the  few  feet  of  loam, 
&c.  which  there  lie  on  the  pebble-bed  ma; 
a  reconstruction  (if  not  the  comm<-n 
of  the  London  clay. 

All  the  low  ground  about  the  Lcc  Stream 

•  The  following  *€t\n  of  bed*  were  penetrate*)  bjr 
the  well  ai  GmowkA  Hospitali  alluTiuro,  10  feet; 
pratel  (drift  or  "  pcbhlc-bed  *  ?),  S5  fret ;  Mart  wml. 

1.1't.  rlnv.  *t(.i  »Mly  rt^k  .;■-<( l«Bl  I  "  faS) 

red  clav,  white  sand,  and  grees  und  aad  pebble* 
{ No  3),  12  feet ;  »oiul  (No.  2),  6?  feet,  resting  on  ctula. 


IS.>I).]       WF.STON  ON    Till!    MU'Vlt    *ND  VAI.:  UTH.  M*J 

i<  aliened  with  drift-gnv»<-1   (chic-fly  derived  from  \o.  8)     '  :  ;  |m.I  by 

n  Moonrtraedon  of       I    don  day.  which  night  easily  Ik-  mistaken 


K 


W 


r.  r.  ColtnircJ  clur  ind  errrn  and,   drrivol  from  *'  No.  S."  willi  fnMcinetiUn'  AcQl    i   ff^ni 

•'  ,N"     «    "    ■Ml)   [■■■). <   .. 

/,  Aih-culourrd  »uid  with  frrniffinutu  lite*  uil  ronmtionr. 

for  that  bed  in  «/u.  In  consequence  of  this  drift,  the  *cctions  made 
by  the  stream  are  of  link  value,  though  occasionally  the-  strewn  ha« 
'■"•in  it*  vn  down  to  the  true  tertiary  substratum. 

Henri'  flu-  Map  rimunt  jriw  the  honmlnrv-hni."*  Of  the  «*tritrt  uilli 

certainty  on  the  low  ground  ;  elsewhere  I  tnmt  that  it  will  be  found 
to  be  as  correct  as  the  scale  permits. 


3.    On  the  DutTVIA  '""'  Vaubyo  i»  /A'  VMmtm  a/ Bath 

By  Charles  Hjenri  \\  kston,  Eiq..  P.QJ& 

Ma.  vVi  -<■•  met  with  lied>  ni  omiakIi  rablc  iiij>m»  of  rlinlk-tlint  ili- 
liiviurn  on  the  cre*t  of  Kitifpdown,  one  of  thr  hilla  forming  thr 
eastern  aide  of  the  Box  Valley,  about  five  mile*  from  Bath.  The 
drift  wiw  in  titxi  on  the  upini  portion  of  the  Gml  I  ><>lite,  and  filled 
up  a  trough  or  "guiley."     With  the  exception  of  occasional  maasca 

of  Great  Oolite,  it  ronai*tcd  riitiri-l\  of  ODflDc  flint-  with  tVrruginoua 
clay.  Some  of  the  dints  were  rounded  and  some  wen  hrecciated.  while 
others,  although  smoothed  superficially,  retained  th.ir  original  form* 
of  polvpotheciau  orcaniiation  so  chaniet.ii-.ttc  of  the  chalk  formation. 

Mr.  nrAton  could  dctrrt  no  fiMnh  it)  i'.ii>  deposit.  The  height  of 
these  bed*,  determined  by  bnrnnictririd  udmensurement,  VU  bund  to 

be  545  feet  above  the  kfvd  of  the  river  Avon,     The  oolitic  rock  on 

which  these  drift  beds  are  deposit  il  i  mprtirinlU  much  hollowed 
and  apparently  wiiterworn  ;  its  *t  ratification  is  horizontal,  mid  it  is 
traversed  with  superinduced  cross  joint*  and  fissures,  lu  a  quarry 
that  had  been  worked  under  the  hill  and  contiguous  to  the  bed  of 
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chalk-flint  prn<  •■!.  i  i<     letter  waefoUBlJ   '"  ir*!«1  from  above 

mid  tilK-i  -ures  of  the  roof  and  «<](•<  down  to  the  floor. 

On  :  the  same  ranpe,  hi< 

imiru'liti'lv  m.r  tlh-   Avi>n,  nn<l  tn-arlv  1J  mile  further  south,  Mr 
W.  %cn?tl  not  only  n  few  rlmt*  *H'4ittm-i)  on   the  -lunnut  of 

th«  bilj»  but  aleo  email  quantities  of  chtlk-flinl  n  l\<>1  an  eritfa  the 
ilchn^  of  the  oolitic  ri'i-ki.  unci  |xirlially  OOUTCrtod  bj  tin'  infillr.iTnm 
of  uater  rhnrpctl  witVi  orbositt  *>t  lime  intoi  eoinjiamcratr or  brwrii. 
about  02$  feet  aW'  >  1 1  juentlr  84  feet 

higher  then  'ii»t  on  Kingnrifnrn     Thtn  wax  100  a  fctrrmg  femigi- 
nut  ni'j  ippernrfaoe  of  theooli  no 

Mi]K'nncunibciit  clfl  \  and  gravrl  existed.     The  1  iipcrficin  1  od- 

ing  ovrr  tin*  Great  Oolite  on  the  raton  rfdi  oi  1 1  > »   Box  Valley  of 
rdtfin  aid   towardi  tba  obalk    noun  <»»  ;-r  El 

marblr  «f  Wilt*,  noticed  by  Cotr  ..-1  !'hilli|nx.  appeal*  to  be 

the reinl  "a  greater  i-xtent  beefl 

1  si  KSnndown. 

Mr.  \Vi--riui    n  OCC&PJIRg    the    vullr.    t>r    tin- 

Avon   aa   no     1  tins   of    1   fee  .!■.!!.   11  ,.t-      regraaM     M  fruninHid, 
oolite,  lias,  eArhonueroiU  limestone,  mil  I  -  v .  ni  oU  ted  f&nd- 

'.  to  use  Mr.  l^niKiInle's  werdj  t     "  "'   1 '  ■  iflfl 

in  mi  tba  Wikahin  Dow  i  :  i  the  alendiu  1 1  li- . '  ■  :ii  m.  ■•■ . 

of  this  aravrl  consists  of  oolitic  debris  ;  the  chalk-Hints  arc 
i.i'.-,  and,  ii  thi    Kingadown  diluvium  were  described  n-  ooxn 
poaod  of  ohaOc-flinbi  excnisrvelj,  the  rellcv  dilanum  might  with 
Mulj   equal  I  null  be  aaid  t<i  1  pepj 

chalk-fl  in 

This  viil.!-\  drift  nun  be  traced  on  both  side*  of  i!  .  *ctne 

of  M-  bade  bong  lot  nu  the  level  of  the  river,  and  0 

com  ii b.     Fossil  mnaini  bdR&mod 

a  the  •jrai-cl  on  both  nib  -  of  Mac  raUej  .   the  <>tlicr 
i.-iMinii-;  round  in  fl'i"  depoeil  are  ofSbf,  /,'//"*#.  Ho*,  and 

Tin-  i  this  gravel  made  bj  the  milvaj  cutting  near  Ac 

Rampton  rocks  exhibits  hmU  of  fine  gravel  and  coarse  sand,  having 
n  horizontal  si  -■  »  .  Ihe  |"«  '  I  t  '!«  bchag  arranged  upon 

Ihe  -niijm  •  hi  !i;t-  according  t"  In  the  I 

Deafer  the  river  Ihe  pare!  i»  less  regularly  dinosxd,  the  larger  and 
■uaUcr  pehblca  bcine  cxrafuacdlj  mingled  together. 

Mr    wesson  P  mlk-llint  drift  wn»  probably  dcim- 

ntpd  over  ihe  oolitic  district  prior  to  the  excavation  1  f  thi 
valleu  nii-d  iltu  in-,  aerfjasSj  the  earlier  part  nf  tin    eocene  period  J 
that  itv  aouroe  mx  it  aavc  bei-n  t*u-  rlmlk  hills  near  De\ 
canee  Of  III    produetlOtl  tin'  wi-Merl^  nirreuli  rnultiug  fn>in  the  . 
vntioii  of  the  nurih*rtt  anticlinal  axia  of  tlw  south-eaAt  of  I 
viz.  that  of  the  vaBevfl  ofKingMaere,  San,  md  l'usey. 


•  Outline  oj  ilir  Qeaton  of  England  ai»t  Wales. 

t  Tram   I ffl  m    I  2o4  •■  1   p  271, 

:  Leaadatoato  tH.  1  S71, 


>-l 


ii  v.i  i I/ion-  -c  Milium.* mi mr  \\\*t . 
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With  regard  to  t liv-    ^ill-s   drift,  the  «nrh.  ,  iluit   the  to- 

rn  the  neighbourhood   of  From**   mtild    readiU    supph    tie 
iconstitii  iii-«  of  thi*  heterogetieoua  graicl.     On  the  ea*t  aad 
•ouih-eu-o  «.l   Promt  the  thinks  d  tin-  I'linlk   range  001  dM   oj   H 
aaud,  and  somewhat  '"I  tiM  VWl  Of  From*  die  mflfcHnna  »iii  nu<) 
bomferoiu  limestone  are  exposed  ;  whull   between  Fronic  mid  Hath 
the  forest  marble  and  the  great  nnd  inferior  oolites  occur 
currents  Ntting  toward  >  tin-  nort h  from  aomc  region  *oitth  of  rrnme 
would  uci  mi  r|n-  he*  end  formations  mentioned,  and  Bfflttialh  trans- 
port  to   the    Bath   uJley*  a  deposit  »iiuilnr  to  that   now  ifpotlll) 
tthem.    Fnmi  the  account  of  the  disposition  of  the  beds  before  jri 
it  appears  thnt  the  portion  of  tfat  deposit  nearer  the  lifH  VU  formed 
during  powerful  aqueous  annm.  aim  h  to  a  great  extent  interfered 
with  t lie  law  of  gravitation,  while  the  portion  douci  the   ETunpton 

hill  wa*  precipitated   under  GtlSMr  eircUTOSl  UMeOj  mnl.  -it  ti -    da 

ring  complete  quie-r  in-.-    Tbtoc  m  ju*t  1 1: ■  -  conditions  vbich  might 

he  expected   t«i   rr-n!l   from  a  iiorilu-rh  current,  the  force  of  whuli 

would  |Ct  morO  violently  toward.*  the  renin  of  the  \  alley,  whilst  tln- 

aition  of  Claverton  mid  Ilavnphm  DomOWOQld  produce  I  OOOntef 

nt  or  backwater  wliieh  would  afford  .litV.nnt   ihgrOWOJ  e,dm- 
nc**.     Tk  Of  these  i)(irllierl\  current*  ihe  author  nscriU 

liie  elevation  .it    llie  m,trtit  ant irluinl  axis  of  the  MHith-ttft8t   of  Kn- 
gUnd.  vi/..  that  of  the  Weald.     Of  OOmMere  also  that  the  valley  drift 

was  eoutanportneooi  wiih  the  cxosvttion  ot  tie-  vaDejra  themaelre*, 

flinl,  as  evidenced  by  it*  organic  remains,  of  the  pliocene  age. 

T Ik-  author  concludes  with  some  observations  on  the  RGOlOgXGa]  age 

Of  the  river  A",  mi,  remarking  that  the  Avon  prohnhh  (fi  i  igin 

from  tin    len  d  oonaequairi  ehnnte  in  the  local  etrotifictetloOi 

of  the  oolitic  hills  of  <.Jlnucc;terdiirc.  ami  that  the  river,  when  it  rlr*t 
took   it-t   present  direction,  merely  flowed  over  an  already  formed 

vail  -\  died 


I.    On   the    Orrurrmcf  qf  a  FRESHWATER    Dr.D  (if  Marl   fa   the 
FeK!  f/CaMSftlDGBtHIRI.      Bj W.  J.  Hamilton,  S«    .  K  >. 

My  attention  having  been  repntedty  directed  to  a  pfwitiaf  bed  'it' 

white,  rliaiky-lookiiu  marl,  pnrtli  otcrlving and  pertly  int.  r-r  ratified 
with  tb«  blnfik  peaty  woii   through  which   the   Kasl    Anglian  Railway 
ii.--  linn  eui  batmen  Blj  and  Ljnn»oi  ratlin  between  Kittles 
and  Downham,  1  d  ed  to  examine  the  nature  of  the  bedi    ^  itb 

this  view,  I  obtained  a  quantity  of  the  marl  in  question  for  the  pur- 
pose of  examination.  The  bed  is  seen  soon  after  leaving  Litth  port, 
end  may  be  traced  continuously  for  many  mile*,  varying  considerably 

in  thirrnma    from   about  a  foot,  a*  well  as  I  could  judge*  to  three  or 

fata  iiieh.-.     In  ram  phew  -I  ii  teen  on  the  mrftcet  Enoth 

approaches  it  *o  nearly  aa  to   he  turned  nj>  nith  the  ploqab,  wfaD 
otliu-  ;i^.  mi  ll   iltVO  01  tiner-  feet  lielovs  the   *urfacOi       WbOtte  th£l 

difference  i*  owing  to  the  otukuntknii  of  the  gro and  in  nf  the  bed 

it«e)f,  I  was  unable  to  ascertain  ;  I  am.  however,  inclined  to  attribute 
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it  to  tti<*  viirfnce  only.    To  what  distance  right  and  left  of  the  mDirnv 

1    have  not  yet  horn  ablf  to  learn,  but  it  u  i-\i.l.  I 
considerable.     This  however  is  certain,  that  whereas  it  wai 
subsequently  to  the  great  portion  of  (lie  black  peaty  poll,  it  lias  be 
covered  up  i  'jiu'iit  dcpoMtiou  of  the  same  black  i 

DM. 

ut  the  marl  I  found  a  considerable  number  nf  land 
and  fitahwntcr  shells,   nf  custnig  ipMMl.     The  foBowiag    I    bm 

alrtndy  found  ; — 


Hrliv  jmlehclU.  Jtfallrr. 
Uiunncui  itagnslts,  /Vraa. 

pereger,  Drop,  itwovsrietifi). 

TMimort.i*  inaryriniitiM,  Utap. 

—  voile* ,  MiiUrr. 
carina!  us.  Mutter. 


PtanorUs  lxrvi»,  Jidrr. 

iiiiiivitu  twitaoriita,  &**.$]>. 

Phvin  fonliiioli»,  Drnp, 
VaWlta  cn.Uia.  \SulSwr. 
1'JM.lium  j.ii.iiliMn,  /VriV/n.  vji. 
1  ontusalc  t,  Lemart/tt  sp. 


Innumerable  sectl-vesscia  of  Chtira  [Gt/mgonitrt);  and  numerous 
EntomoMtreea*,  among  which  are  Cypri*  ininuta,  Haird  .  C  an  ran* 
t>,i.  Juriue  ;    C    gftiyrra,    .1  tjtUhii.    \\  Caathnti  lu 

em  BaM]  ud  Candmm  replant,  Bairdf. 

Wl  have  thus  evidence  of  the  iMnatUQ  of  two  fWihwater  depo- 
sits of  dUfcreut  character!;  aud  it  becomes  an  interesting  subject  of 

inquiry,   whence   (In-   white    marl  WSJ  .I.timiI    nf   uhieh  rmc  .  f   rl. 

posits  consists.  I  nppoaod  it  was  derived  fmu  thi  chalk  brought 
down  by  the  various  rivers  which  from  the  surrounding  hills  flow  into 
i!ii  .  low  district,  bill  neither  l>r.  Mantell  DOT  Mr.  liowerlmnk.  who 
have  obligingly  examined  it,  hav<  been  able  *■•  dated  Wl  r>  m»na  of 
the  Micrn/na  which  abound  in  that  formation,  nnd  would  prohn1>l\ 
hftve  remained  uninjured  had  the  white  umrl  been  derived  iron  thai 
source. 
Timi  tip  •,% imii  i.r  ihi.  £stiict  bu  bttn  cowed  bj  the  water  of 

tin-  |M  nntioQI  '<»  thl  draining  to  which  the  country  hn.  ho-n  mi1>- 
jeeted,  mid  probably  ut  no  mtv  distun'  period,  has  always  Wn  nd 
mittcdj.      A  hi  oscillation  in  the  leid  of  this  trnct  of  conn 

trv  would  have  tin  (  HVrr  i.f  ch-hi-   i  fur  a  time  above  the  Info* 

of  the  hir-Iu ■•,!  tide-,  iiml  tint-  |  portion  of  the  district  may  haTG  6 
trnipurnrily-  converted  mt<i  I  freshwater  lake  ur  marsh.     The  abun- 
dance of  the  stems  and  seed-vessels  of  Cham  ib 

been  for  a  long  time  nrotected  against  all  marine  irruption-  |  and  the 
wtnX  ;iiiiiini:iinr  nf  the  (bad  ahnli  b  all  ages  of  growth  p  mts  dun 

they  were   not   merely  wished    into   the   basin,    but   thnt    mi 

must  ham  Iff ii  tur  a  considerable  space  of  rime  covered  by  fresh  witter 
1  am  aware  of  the  ie*s  of  this  iiecount,  but  I  thought  '.hi?  fad 

alone,  as  adding  to  our  knowledge  of  tbe  successivi    dtpotitf  of  the 
Mirfacc  ol  iilii  i<  ntlv  interesting  to  justify  my  laying 

the*.*  observations  before  the  SiK'icl;. . 

P.S.   Since  flic  nl.uve  DOtiOC  WU  md  I  have  rooeh'ed  the  foil.. 

*  I"-.*r  thr  ciatiiiiuiiou  and  dct«riniiiaitoo  of  Ibcoc  minute  faaaiU  t  *m  indebted 
to  the  kind  attention  of  our  curat  .i,  Mr.  I     Ituocrt  Jones. 
t  See  Ann.  Nat  Hilt.  Mr.  2.  f«L  wi   p 

J    An*tflH'a  C*oU>gy.  vol.  it.  p.  199. 


i         CCNMNGTON — LOWER  CRKENSAND  AT  SEEND. 
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liminl  i  it  formation  from  the  *nme  gentlrman  who  forwarded  mr 

the  rnarl  in  the  first  instance. 

The  upner  j>cat  averages  about  twelve  inches  in  thickness.  The 
white  marl  rum  about  fifteen  tsehtt  thick  ;  bat  in  KRBC  pWe<  it  El 
nearly  fit*  [tt  iliiik      The  black  pent  under  the  DHri  evict  from 

three  to  seven  feet  in  thickness  ;  and  under  it  is  said  to  lie  a  blue  soft 
cUv.  Thin  fnrmatimi  rv'niil,  »ln.nf  tun  mile*  mi  the  WMt,  and  I  j 
mile  on  the  east  of  the  railway,  and  for  about  seven  mile.*  in  length. 


Jtrwe  19,  1850. 

The  folloning  coraiauiiications  were  read  : — 
I.  On  a  Section  of  the  Lower  Greenland  at  Seend,  near 

DllVIXZlt.         By   VllJ.lAM    IVXNINGTON,    K»|. 

fComniuiiiealcd  by  Joicph  PmUwicli,  jun..  E»q.,  F.G.S.] 
Havinc;  during  the  past  winter  made  some  observations  on  the  sec- 
tions exposed  in  the  cutting  of  the  road,  at  Seend,  near  Devizes.  I 
now  send  von  the  result.      I   feel  it   important  that  this  information 
should  be  recorded,  or  it  will  be  altogether  lost;  the  section  hartal 

already  been  fur  some  time  cmercd  up. 

The  cutting  whs  not  more  than  twelve  fed  deep,  It  exhibited  the 
Lower  Graawid  reposing  unconformable  on  Kimrncridgc  clay.  The 
following  is  a  detail  of  the  atratfflotjqn  :— 

I:  Kimmeridjre  clny.  having  at  the  top  mosses  of  imperfect  limestone, 
or  septaria,  hn'red  by  the  Lithndonnn  Oiells  of  the  lower  gr< 
wnd  ,   the  shells  themselves   being  preserved   in  *»/«,  and  the 
holes  filled  up  with  the  fa  ru^!noua  sand. 

2.  Masses  of  imperfect,  grn\ellv  sandstone  and  sand,  not  very  ferru- 

ginous, containing  pebbles  of  quarts,  &c.  and  numerous  fossils, 

3.  Dark  green  and  brown  sand*. 

4.  Iron  mdatoati  with  fossils. 
-r».   Yellowish  sand. 

5.  Iron  sandstone. 
7.  Sands,  Ac. 

The  whole  surmounted  with  a  patch  of  yellow,  brashy  clay  of  a  few 
acres  in  extent. 


Section  from  Seend  to  Dcvtxc4. 


r*«,*«. 


«,   Kimm*ri<lgt  clay. 

».   Ifl«*f«i'  ,..<fi|  tit  ihecuuinr 

ot  the  m»i1  at  8m 


d.   liaulr    H  A 

'    i  i>|»a  .t.   BSMi  09  '"i 
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The  Kiiiint  >.|ijH*:u-aiice*ofilint  stratum,  and 

hi:  -    :n  my    H   KOBCa*  of  0*/l  0OW-,  *f*  I 

The  i'i)--il-  .>\  flu-  Iowa  nteoHnd  ofthii  *|»>t  are  mi>- 
with  than  from   lhe   Ptamngdon   i>rd-      Tin-    I 

llOWCMT.    Ii:ir     lint     Ilitll.  r!(i    \n\-\.    Ii-nil   ill   Will  I  "in£ 

U  ft  li-r  of  mnc  of  t  lie  oqpuuc  i 

ftttCE  ■  ••  u  among  ti  " 

rartcri-ctic  and  Important  forms. 


■ 

• .  miilIu  v  o  -TOrS. 

Propffldlom,  >p. 

.  »;>- 

:;.rii.  Kap. 
Trochuk.  2  »ji. 

■-It,  Aon4. 

—  imoiforaW, 

—  uli!.v. 

IHU1  tihIuji,  Soir. 

kliMiini.  Star. 

(.iht.Maiin,  Sow. 

i*!b  ?,  Sw. 


Tcrchratula  K*m*ri.  d'Jrvk, 

f  )nnft*ta  >,  fi'wnfm, 

'  trO. 

.  ^  ip. 

MoiitoU.  2  hp. 

Arc*,  ip. 
I ksnfti 

al  kiiiall  porils. 


b  the  lower  bed*  of  the  Wxl.  i -  11*  *l   fi  HlBl  nnJ  boiildi-ie.l  tiiasves 

of  rod  ;;.'  rived  from  the  Kfaumeridgfl  clay  are  abundant. 

Bonn  of  ill'  iron  tone  ii  i  ptj  rcmigmoui ,  10  nun  U  w  - 
bora  !'«i  tlted,  and  masses  of  scoriae  from  ihc  anci' 

works  may  bo  picked  op  in  tin-  neighbouring  h\M 

Tin-  siniiln  i;\  uf  ill  :  u  iiinin-,  the  Miinrralogical  chat. 

ttie  position,  mul  the  general  RoemblftDCC  of  the  Denies  bedi   I 
IhoftQ  al  Farringdon,  go  far.  I   oonoeite,  in  establish  U  y  of 

thcec  interesting  depone*-  uud  n  step  has  thus  been  Iftken  toward* 
erring  "  ■  local  habitation  and  i  name*1  to  the  remarlulilr  rtraU  a" 
in,  which  havi  i  controversy, 

II  would  ftppoar  thai  bodl  occupy  I  I"'. 
Gr*>  aurad  •erica.    It  will,  hoi  tare  a  rr-cwminatii 

i  i    ilt  (of  which  I  huve  obtained  o  large  number)  in  order  lo  confirm 
m  views. 


2.   Oa  f/r  AOl  <W  POMTIOII  o/lAl  PofiMLinfftOCfl  B&NDfl  an// 
ChuTBIfl  ©/  Fuii(i.\r;i)ON.      By  BOBBRT  A.   C.  AlvriN. 

F.R.S.  0 

The  object  of  the  following  communication  is  to  gife  an  aeewnil  of 
a  short  p  i  u  through  parts  of  c  1 1«-  i 

ibtn  and  Wiltshire,  I.v  several  members  of  thifl  Soaotl       'I!.-  parti 
eonaiatedof Prof.  \'.  Porboa,  Mr. Sharpe,  Mr.  Preatwich,  M 

and   tin-  aurlmr  of  thit   memoir;   ihrv  wrrr  ji  P  I  the  tir>.t 

kfr.  t'liiinington  of  Devil  i>      Igaft  riml  the  advanta- 

that  genliemani   knowledge  of  detail  in  their  titit  to  hi  ioui 

hood  mu\  ('nine. 

I  jiropost    i(.  ooaftoc  'In-  ftccouul   to  "In*  idealities  and  sect  ions 


0.]      A0OTE.V— SAND8  AHD  01      vELSOF  MftBIMOMN.  lJ^ 

actually  viaitcd  i   the  line  of  country  won  selected  by  Mr.  Frcstwicb, 

and  it  may  be  aa  well  to  Mute  hrieily  Id  th(  outset  the  poiutsofgeo- 

ll  interest  which  mainly  influenced  tbl   choice. 

<•  who  arr  ftcqaaintCfl  with  tin-  memoir  of  l(>    l     'mi  on  that 

portion  of  the  cretaceous  series  which  oooun  »«  /Ai>  country  below 

tin-     rli.tlk        nt.'     :iu:iri'     ihut     tlir      ;mlihir     rl.-iirK      i-  1:i  1.1  ;s|  ii-h     tlinf     (lie 

several  deposits  of  upper  gya  nsand,  gault,  snd  lower  .  i  arc 

-  I_v  distinguished,  and  developed  in  great  thickness  along  the 

S.W.  ooBSl  of  tin  [lie  OfWI  -In.  Suli:;i(|i]i-nt  0bWlHII|  by  greatly 
mliiij;  tlir    kuovrkdflfc  we  lind   of  '    I  rStl  04  Oil      I  HUB  of 

this  region,  and  determining  the  range  of  the  Tnri-.n-  forms,  have 
I  oil  it  DeccsBsn  that  thi  base  n  thai  Miics  ihanld  in-  bvi 

where  re-*urvev<ii.        From  the    [|lc  of  Wight    wotu.inl*.   tin- 

section  of  the  bedi  below  the  chain  is  that  presented  at  Swmi i 

b  big    'In..       miles  dm-   Wtsl    of  I  In*    former :    the   difference*  win.  h 

these  two  sections  present  are  bi  Hie  Wealdea  sand 

Bwaaage  sreTsstlj  thicker  than  in  the  W  ■  ol  w  igfal ;  the  clays  w! 

^ii  i  rriiii  ntf    ihr   -mid-    in    ill'*    !-!c   of    Wij;hl  are  on    the   Other    liiind 

Cly  thicker  Chan  those  of  Ponfloldj  which  ire  raduood  to  *  ftw 
hut  in  which  Qrelades  uid  Pa/adfrwesje  so  abundant  that  there 
can  arise  no  question  nfl  to  tin    FXteni  to  be  assipird  to  ti. 

rary  raamknUr  met  estabUebed  bj  l  action 

is.    tlml   in   jiii    interval   uf  thirty  mile  .   tht  lowtl     ercrii.'iuid,  ii*  i  \- 

hibited  nt    Vthcrficld.  should  almost  or  entirely  hare  disappeared : 

:-'li  tire  the   mud  deposits  of  I  ffetlrWatCr  lake  are   hrou-rlit 

Un  n  few  fori  of  the  sea  mud.  known  Sj  gault,  and  which  here, 

ili  nigh  the  Minn   I  rk  It,  bai    low!   much  "i  jr-  ilir:,  ,| 

■ions,  as  compared  with  it*  extent  in  the  Us  of  Wight. 

The  strata  of  the  eretsaooos  beds  at  Swansea  are  i  i;«f  im  i  at  i  rajj 
high  angle ,  and  the  comment  which  the  author  of  this  eouiiuuii 
tioii  woud  make  upon  Dr.  Fitton's  reprr  i  of  chearetaosoa 

aeriea,  aa  it  occurs  nt  this  place,  i<.  that  the  admeasurement*  of  the 
beds  are  all  greatij  Eo  eta  %  sod  tlmt  the  lower  greensand  is  not 
represented  tocra  si  til. 

In  hi-       'i     i  nation  df  the  cretaceous  series,  as  exhibited  in  the 

Cttflh  of  tin-   WCSt    of  the    tele  Of   Porbcck,   Dr.  Fittim  vets    tniiri-rl\ 

oniti  the  tower  LTecnwmdi  a*  we  proceed  bilsad,  it  mscoi  in  like 
i -I  tn  he  altogether  wanting  a*  tarns  the  V  ,h- of  Wnrdour;  at 

this  [dace    Dr.  Filton  hardly   vr attires  to  introduce  it.    nor   does  fall 

section  in   ii-      I  lowils  from  "Warminster  indicate-  it*;  pre  .i...-  there, 

The  lower  preenmnd.  a*  a  di*tinct  dlTlsloo,  i-i  not  CiprCSslj  ntntcd 

to  occur  uuttl  we  reach  North  Wilts >  it  b  introduced  in  Rctioni 
No*.  15  and  16  of  Dr.  Pitton'i  memoir  ".and  a  list  of  fossils  ii  gircn 

nt  p.  2fiS  ;  but,  with  the  exception  of  a  seer  ion  thron_-i    Swindon, 
Dr.  Fitton  docs  not  pmfraa  to  WBcribs  the  succession  of  beds   in  .1- 
tiiil,  imitII  In-  reaches  Oxford 

In  thifl  war,  and  avoiding  the  field  Of  Otbcra1  tnqairieS,  we  SCC 

f<    Ii;'-.*.  0|ien  u.  i\h  :i  well-ilefmed  lini'  ol  ■    liiflod  DOUDtfJ  .  Ud  mil 
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object  was  to  make  Rood  the  interval  ber  th  Wilt*  and  the 

count tv  whore  Dr.  ritton  states  that  lie  resumed  his  observation* 
(p.  270).      Wiiat  seemed  t.»   nn.lrr   this  district  more  peculiarly  uV 
ir  I.-  i  ia£  waa  the  circumstance  that  it  included  the  beds  at  Fan< 
(Inn,  4i.  wA\  known  iVnm  their  in  sails,  a**  fur  back  :t*  the  cata] 
Llwjd  [1759];  described  by  Dr.  Futon  a*  "oiiUynffnaoni  of  lower 
greensand,"  and  considered  bv  htm  to  be  especially  deterring  of 
notice  (p.  27  I ) ;  nlao  that  published  list*  afforded  indications  of  t 
forms  peculiar  to  thi«  portion  of  the  cretaceous  series,  and  limited 
to  a  few  localities,  and  which  seemed  to  present  a  wide  departure 
from  the  ordinary  condition*  which  influenced  the  lou  out 

deposits ;  such  as  tin-  Dunaroui  and   perfect   .hjtorphotoa  at  Far- 

ringdon,  scrend  forms  of  Tcrebratula  to  bo  noticed  in  the  sequel,  and 
I  trnxttiilei.  Sew  , 
In  the   pRMat  Kate  of  our  information,  the  district  wr  proposed 
to  BUB UU  included  all  the  localities  at  which  the  rcputea  beds  of 

lower  BBODSand  wen?  reported  tu\  fossiliferoiL* ;  whilst  the  list*  of  the 
!ii-kiU  I'nuri  the  SCTSral  |i1:uvk  rouiniiii'd  mh-1i  nn  appnrent  admixture 
of  the  form*  of  distinct  geological  epochs,  a*  to  DHM  it  in  intercat- 
i  iilc  inquiry  how  far  the  oolitn.  Ml  HUH  with  the  cretaceous  fauna  even 
in  I  hi**  country. 

9  1.  Farringdon. 

We  commenced  our  observation*  at  FarriDgdoDj  followiue;  the  in- 
dications contained  Hi  the  'Geology  of  England,'  that  at  Inst  place 
"are  two  summits  of  ironaand,  one  on  the  cast  of  tin-  tOWDj  nioked 
I..  :i  .'i.ii-|i;i  in  ins  4'!iiriip  c  if*  fir<,  the  other   00  the  «mith-we*T  "  (p.  190). 

EnTingdoi]  ('lump  ma  oadcu  mass,  crossed  on  its  south  slope  by  the 
highroad  from  the  railway  Italian  .  on  the  upper  lido  of  the  road  is 
a  good  section  of  the  beds  which  compose  the  ttill  at  ihi-  |i  id,  con- 

■isting  of  pale  yellow  stratified  sand*  ;   nt  a  rather  lower  Ie\cl,  a  brick- 

.  '  'I  I ■..<-  DfiflB  established  on  beds  of  day.  and  the  sands  which 
n.iii  niiiii.  i'.  Oicrlie  the  day  contain  MilmrJuMti  concrctioDStlJ  sand- 
stones. No  pits  are  worked  in  any  portion  of  the  trill  above  the  road  . 
but  from  the  character  of  the  cultivated  ground,  it  is  evidently  irhollj 
eoxapoaed  of  isn-d  Cntering  over  the  hill,  the  sands  descend  to  th! 
highway  road  which  nawa  it  on  the  north,  and  are  followed  by  a 
breadth  of  cultivated  clay  land  ranting  -in  coral  rag,  which  form 
low  ridee  sboTO  the  rallcy  of  Oxford  clay.      Some  la  r  ire  pits  are 

worked  in  tiie  ridenrenuK  ci.rnl  nip.  just  lit  the  entrance  of  the  ton. 

Parringdoxij  on  the  sasti  ntd  those  rn  mi  rmttagftofla  the  alternations 

winch  the  upper  portion  of  '-he  coralline  strata  UTCTCUtl  with  bands* 

bias  clay,  and  from  the  diatnrbenose  vhich  seen  t«>  have  repeatedly 

taken   place — indicating   somewhat    more  than  ordinary    iUOtnaiifl 
aeticm,  previnii"-  to  the  establishment  of  those  conditions  which  f»- 
roured  the  deposition  oftfat  snpcrincanbanl  cloys. 

It  U  mainly  from  the  manner  in  which  the  lower  portion  of  this 
nans  of  clay  is  ajuoeiatrd  with  tin-  top  of  the  coral  rag— one  so  com- 
monly  occurring   uitli    rSfpeot   to  the   different   component    miner*! 

groups  of  all  (rreat  geological  formations — that  we  are  disposed  to 
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consuhr  tin-  rhi\-hed*  beneath  the  Karri  Dfldofl   Clump  *and*  a«  be- 
longing Co  the  oolitic  period.  <t  ol  (he  age  of  the  Kimmeridge  clay. 
Tin-  briak  entli  hr.Uon  the  Kmthsideof  ftnJngdra  Clump  would, 

from  tin  i  i    lilTcriiiic  of  level,  con-mute  in  >i|  <|»t  r  portion  of  thiscliu, 
and  a  Marfan  through   the  Kill  from   north  to  kouth  would  give  ntt.-h 

a  aeuueucc  aa  that  represented  in  I  nn. 

The  m|i|k  r  m  dl  ■«.  1  n:  ii-don  Chun  p  did  not  afford  us  any  fossils. 

The  next  line  ol  iretion  we  projwsed  to  take  was  across  Un  other 
eminence  of  ironsond  to  the  tioutli  1TO»1  of  the  town,  Pillowing  tho 
road  to  Li-rhlade,  the  cornl  rag  is  continued  aa  far  a.*  the  "Ut  1 1 1 : 1 . •  - 
stone,  ending  where  the  road  dopes  down  to  the  low  ground  of  Ox- 
find  clay.  VY  then  struck  across  by  Katon-woods  .mil  Oak-wood, 
Imili  on  Oxford  clav.  toward?  Badbun  Hill:  ascending  it  on  the 
north-vw-f,  the  coral  rag  was  tern  to  «now  itself  n*  *  belt  along  r li •  - 
hill  aide — surmounted  hy  a  nuniiv.  stratum,  which,  though  not  ex- 
posed, would  IHIMWMll  the  clay  of  Pnrringdon  Clump  ;  the  change  to 
tin-  higher  sands  being  indicated  by  the  ln.ni-  nl  the  waste  ground, 
and  the  growth  of  furxa.  The  uppi  i  <:ulI  <.f  Ilndlmry  Hill  hu\o 
evidently  suffered  dimimition.  as  blocks  and  fragment*  Of  stone  cap- 
taining fossils  are  abundantly  strewed  o\cr  the  surfm  •  ■. 

The  rond  from  Coli-slidl  to  Parringdon  crosses  tins  lull,  and  tff  irils 
a  good  section  ffoin  v.r-(  to  caat ;  Bbalora  psii  oomauoodfl  with 

thai    '':i-t    of    Karri Qgl Ion.       Mr.    Shnrpe   nitd    Mr      IVr-twich    :i-.<i 
tained  the  presence  and  thickness  of  the  Kiimucridgc  claj  surmount- 
ing the  coral  rag.     The  sand*  of  this  hill  have  apparently  a  much 
greater  thickness  than  on  I'arriugdou  ("lump,  n«  we  mudil  rxpect  from 

I  lie    _-M'itlrr  lAtrnt    of  UW    UOUW.      A   l*rgC  Moid    |  it    ori-lil        Y     lid'  roml 

side  on  its  west  slope.  The  conditions  of  deposition  which  thr  bed* 
indicate  at  this  place  nrc  such  aa  commonly  occur  in  the  lower  green- 
sand — the  mass  is  stratiticd,  and  Ho-  bed*  hu\i.  an  irregular,  and  otteu 

WBM'il    ili;i-..n»]    m  laiigfiiient  ;    the    >jiiul    i.    >h;ir| i,  ,-ind    <-oiiIauih  frag- 

menta  of  comminuted  shell"*   and   corals   ( .Ui////to/ve,    (\-fhi,,. ,.-, ■■) 
Higher  up  arc  compact  bauds  "ith  pebble*   the  -lulU.  chielly  valvca 
of  Exogyta  arid  Trrebmtula,  being  more  perfect  mid  more  abundant. 
The  tabular  summit  "t  tin-  hill  consists  of  layers  of  sandstone,  used 
for  the  road*,  in  which  organic  rein  aim*  are  mam  ;   **•  fuuml  in  i  i 
a  few  specimens  of  fossil  wood,  and  the  leaflet  of  n  fern. 

Taking  the  slope  of  the  ftbolfl  mass  of  sands  and  sandstones  of 
Badbury  Hill  from  that  of  the  compact  fafldl  m  the  road  Motion,  it 

would  seem  to  he.  *outh-cnst»  rly. 

The  sands  follow  the  slope  of  the  ground    Inward «  (irent  t'oxwcll, 

their  termination  upon  the  mass  of  clay  bong  indicated  by  a  line  of 
springy  ground  ;   the  grazing  lands  about  this  place  arc  on  these  *ub- 
jjircnr « lay*.  Ntu  l.inlr  CoxveU  the  sands  reappear,  and  about  half 
a  mile  uortli  of  the  tiDftgl  is  a  croat  pit.  the  firrt  wo  visited,  of  ih. 
celebrated  foiailifcrous  gravel  of  rarringdou. 

This  pit  is  of  great  dimensions,  and  present-   urtiral  (Wtk  I 
feet  deep,  of  beds  of  coarse  sand  and  subjugular  pebbles,  mixed  up  with 

which  i*  a  vaat  accumulation  of  organic  n-main*  :  the  dtp  of  the  muss 
is  about  -1°  to  *t    enst,  and  the  total  thickness  exhibited  from  writ  to 
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Mtfti  iat.ll  jit  illfift.   There  i*  another  pi:  at  as! 

n  the  north*,  ami  we  subsenueiitlv  visited  a  thtrtl ;   ill 
copy  low  ground  wirii  i  Upset  to  I'arringdon  Clump  and  l\nd- 
bury  Hill  ;   ■initiik.lv  ii-elf,  the  relation  of  the  ihiim  (oiiii     ofl 

OI  of  the  diMriet   i«  iei  Apart    from  the  organic 

ran  ken  for  I  mn«  of  stratified  drift  gravel :  ■  jjeo- 

logisfl  .'.In-  ihould  In    guided  bj  Mich  characters  *-  I  pcneral 

;.  i  ■>rii|tiiMtkiu,   and   mode  of  arrimmlalion,  and   who 
fading  hiain  If  -"  <>  n-  -»('  tl>*-  ■   pii  -,  was  required  to  d  tin- 

age  bt  moatexeoabl/  suppose  btnuelf  to  be  in 

g  district  of  Suffolk  :  in  both  srtcamaktiona  there  i»  a  like  condi- 
tiou  of  i.i*    imii'-nil   material*,  a  like  arrnnjrrrueu!  of  the  CO 
UviU,    niul   n   like    proportion,    a?  well  n*n  condition,  of  ..led 

anirnnl  remains.       In  them  htter  NSpOetS  the  Fnrringdon  lied*  •> 

BNl  u  tin-;.  j.M-.    i  to  11-  fin  tml\  in  i w remaining, 

in  ar.y  part  of  QfCti  Britain,  of  n  hank  cif  subnngular  Sea  glMiJ  of 
tin  period.    As  CO  nth  the  mass  of  ilie  Crag  gl 

d.i 1 1  nuGn  more  nearly  approached  that  in-.Uent«l  by  the 
red;  it  is  however   1<-  coium*  .  ami   though  the  remain*  OJ 
Itroi  in  the  nggrcg.ir. twpullj  abundant,  the  p  the 

Farringdon  ft  ma  In  -pedes,  as  compared  iritb  an)  <  rap  pit 

I  m  not  aware  that  the  ooUcctira  formed  dj  the  whofr 
of  our  partj  contained,  with  the  exception!  t"  h..  noticed,  the  ifaeU  of 
a  single  bivalve  or  ga>teropoil  moDtUK. 

Terelratuto  are  aJbtmunl  .   their  inhes   BMMtlj  united,   mid  hut 
little  rotured,  considering  the  coarse  I'l.irrrials  ia  wi.i-ii  they  occur, 

an  nil  urchins  {Diatlema,  folfflis)  are  also  uninjured.    The  sponge* 

retain  thai  natural  forma  ofgrawthi  withtheir  external  ehmetea  as 
diaiini'tl;  on  leered  a»  in  re  crnieou:  it  i*  difficult  t<i  del 

mine  wtvUMf  they  itwnjn  w  Lheu  tins  poshionaj  bat  moat  of 

the  larger  pebbles  exhibit  traces  that  these  bodies  have  fixed  them- 
■elves  tn  tlu-m   as  also  bate  the  oj  Oi     h    srhol 

aafch  as*umc  that  the  i anon*  form  is  lived  at  the  upot  at  which  we 
iinw  find  them — an  association  not  at  all  at  variance  with  that  Doodir 
don  of  sen-bed  which  a  pebble-bank  implies.     If  in  ju  f  the 

ilij-tli  <>l  «  ,i.i    tf.ini  ili.    4[n.up>4  which  lived   nbouri  the  Farrin^' 
gravel  beds,  we  are  guided  by  the  i<  allied  ft)  ED       ICO  nj 

Uali '.'.n,<, inn  palmate  ZVutyBS  m/iWr/vif A/orwr,  and  T  ■  <"'•'. 

I.hmM  IQppane  it  to  have  been  about  40  fathonnsnnd  with  strong 
■ 
The  immr.li  chmaotfl  of  the  pebbles  which  oomposr  thi* 
oo    idem  ioai  ofmoch  mteraal  to  tb  sod  soara 

H  lin'l:  COtDpOM  the  secondary  aepo  il  I  of  thii 
ltty«     The  p«bbleB|  a*  a   maati   ha>e  been  derived  from  altered 
■tdiincotsa  f  itrata — «tioli  an  ahales  converted  into  Bioty  slates  of  horn 
sttme.  and  which  nin-i  ,\\-<<  hine  eontnincil  gftttl  mbeffdillBta  rdlH  of 

•  Tliin   pit   *i»  examined   \>y  Mr.  Sharp*   ami  tiiyi<b  W* 

aseerlainet)  hen   tfal  u\>:.  iliti   the  gravrl  beds  rested  on  i  i'igc  day, 

and  wuh  ifi in  v\ut  «■•  fnmi'I  'ha*  *wcU  was  nlio  the  raw  with  thr  pra-»'!  "i   tbl 
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miartz  rook :  wotcrworu  crystal*  of  felspar  may  nUo  be  detected,  in- 
dicating the  loose  struct  mv  if  (he  inasa  of  fi'N|<uthic  granite,  or  pQt> 
I'  ;>  ry,  from  which  they  were  separated.  The  mineralogical  character 
Of  the  const-linr,  whence  the  materials  of  the  Farringdon  gravel  were 
CMRV1   1.  i       ini    i  h;ul\    indiontfdi  and  ie  one  which   iniMt  ucccnarily, 

from  the  well-known  distribution  of  masse*  of  crystalline  rock*,  have 

ted  ut  some  ivui^dcruhli'  «Ii-  iom  the  spot  to  which  the 

gravel  has  been  transported:  m  addition  to  tbatftoldfif  hgmtnMi 

hut  much  more  sparingly,  arc  fragment*  of  secondary  calcareous  rock*, 

ii'li  eali*n  out  lit  perforating  uninril- 

The  mas*  of  gravel,  uh  -u.  is  «>  identical   in  its  arrange- 

ment niul  composition  that  n  "ill  bfl  DDMOimiy  to  enter  into  any 
d  lulled  dc-criptiun  of  the  several  pits  in  which  i(  ifl  exhibited*  lu  a 
Urge  cpiarrv  due  south  of  Farringilou,  on  tin*  road  leading  to  Fume 
Hill  ■  !*  riie  gently   to  the  cast,  which  would   m    I  trough* 

soaped  arrangement  (O  the  gravel  beds  a*  a  mn«:  in  this  pit  the  beds 
are  much  faulted. 

The  coral  rng  is  quarried  at  no  great  distance  to   the  north,  and 

from  tin-  .'tii'  muttons  of  chn  we  tuny  conclude  that  tlie  beds  there 
exposed  are  the  uppermn>t  portions  of  the  inn--  .  the  slope  of  the.-ve 
beds  would  carry  them  bdOW  the  grn\eU,  hut  from  the  level  and  cul- 
tivated Hint. i.  I  >>t  i In  ground,  we  have  no  clue  an  to  what  strata  fill 
Up  the  interval.  The  HOBnd  RIM  EWtfa  to  tin-  bid  known  ah 
Cole's  Fit* — an  area  presenting  uuuicrou*  circular  excavation*,  some 

'„JI>  feet  Jeep,  in  a  muss  of  loose  sand  ;  tin*  whole  surface  of  the  lull 
■stems  to  loo.  ik-d  over.    The  anlhpiaimu*  low  eluimcd  the 

xjtnl    M  ihtftififf   du-  excftfottd   habitation*  of   some   curly   pro). 

v*lui-(  the  Pa  ii  nuii.  in  (i. it  lit  urn  poiati  it  oat  u  tht  rifts  of  toe  cjmi 
of  "King  Cole,"  who*e  neaLGrj  is  preecrwil  in  :i  weB-known  frag- 
ni. hi  of  popular  poetry  ;  bur  geology  can  countenance  no  tictiuu*  8» 

cept  ktS)  own,  atnl  I  '..le'-  I':l-  are  v\  ioVoth  the  remaini  of  the  open 
workings  lor  the  ironstone  underlying  the  muss  of  Mind  :  the  thick* 
HQfjf. of  the  sands  of  FufH  BlDl  imisi  hrury -iihrahle.  A  re- 
tentive clay  comes  out  beneath  their  mass  on  the  east,  and  in  the 
village  of  Fcroimm  the  compact  gravel  beda  are  again  exhibited  i  wc 
■  liil  not  proceed  further,  but  returned  to  Fanfagdon  hv  the  west  aide 
of  the  PUM  Wilis.  Mr.  ShaVpC,  Mr.  Frestwieh.  and  Mr.  Tylor 
exauimeil  the  underlying  clays,  BSOd  fa  brick-mnkuig  nt  Ringtail 
1  iirm  ou  the  wcat,  and  IVof.  Forbes  collected  fr«»ni  a  hand  of  fos- 
juliferons  ironstone  ami  conglomerate  which  occur*  beneath  the  upper 
sands. 

The  distance  from  Fern  ham  to  the  excarpmcut  of  the  chalk  is 
three  miles,  awl  so  fiu  tin-  PlxringdOB  BJfllds  »ml  ginveh*  had  bevu 
-,ii  n  null  a<  independent  heiU  superior  to  a  mass*  of  clay  above  the 
coral  rag.  The  country  beside  the  sands  of  Fernham  and  Alfred's 
Hill  is  ft  low  tract  oft   clay, — a  portion  of  this  must   evidently    he 


•  The  pita  arc  2*3  in  number.    narrin|rtoa  BUfipotes  lliii  ti>  facffl  been  ■  a  con. 

side/able  <:ity  "i  ihi  Union*,  ami,  at  live  iouU  in  a  pit,  to  liuvc  conUiucd  1  too 
inhabitants.'  — Arcbaol.  t.  7. 
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con  mule  r»>«l  aa    Kiiins.i  rtdgo  ;    and    the  only   way  in  which  we  001 
construct  n  seelin:i  which  should  show  the  relations  of  the  several 
groups  up  to  the  clialk,  wu  by  supposing  that  a  fault  exuted  at  tin- 
base  of  tliat  escarpment  by  which  the  K 

were  brought  to  the  name  level.      The  sola'  i<  I  "worn  •■!  tin 

Eoints  vtc  proposed  for  our  second  day's  work.   lb  enable  u  * 
race  a  larger  area,   m  purt\    Kptfttod)   PMf.   Porbei,   Mr.    Prest 
wiehj  unci  .Mr.  Tvlor  to  examine  MM  P  parted   (junrrie*  of  Portland 

atOlie   ihmi    St. i  ml*  .n!.  nd    tfefQ    feO    mnkc    a    | 

ehalk  ;    Mr.   Sharpc  nnd   Mr.  Austen  t"  take   tip  the  section 
PtrahUD,  and  earn1  it.  on  to  the  escarpment  of  tin-  Whit*  Horse. 
Quitting  the  horizontal  platform  of  coral  rat:  by  Bowling  G 
Farm,   wc  struck  across  the  gnus-lands   by   Wichwood   ami   Little 
Mrdlmry   Parma,  situated  on  dark  Mae  elay  ;   fcha  landa  and  maiutcs 
Of  the   t«'m|  iU*l   reappeared  a  little  south  of  the  road  Iron 

Fcrnhnm  t«i  Shillingfbrf,  thus  resting  on  the  clay*.     The  Bat 
sotting  is  through  a  ridge  of  blue  cm,  of  whieh  the  lacUnai 
coat,  as  marked  by  one  or  two  hard  nyritous  bands.     South  of  the 
Railway  there  is  a  tract  of  furze  land,  where  die  elav  seems  to  pre- 
seut   it   passage   upwards  into  laminated  saud».     UtKiurtou  is  on  the 
blue  elay,  in  which  on  the  south  of  the  Tillage  is  a  briek  and  tile 

v  ml.  i In-  bods  consisting  of  a  tenacious  blue  clay,  and  requiring  an 
admixture  of  taud.  which  i*  brought  from  Alfred's  Hill.  From 
rthugton  to  the  chalk  there  is  a  level  of  nearly  a  mile,  aflbrdinvr  do 
section,  but  the  soil  consisting  of  clay.  With  the  rise  of  the  i 
the  gault  was  distinctly  marked,  succeeded  Ir,  upper  i^rnnssilHI.  form- 
in"  »  distinct   i.nilri   rni.-i.-.-.  to  tin    lower  rUMk        Having  Tin-ed   thai 

sands  and  gravel  beds  a«  fur  ns  the  ridge  overlooking  the  stream 
north  ofGnun'i  bridge,  wt  thought  it  possible  that  that  might  pass 

bcucnlh  tin-   ola/l  of  (Ik*  Baulking  cutting,  for  in   the  total  ibtB 
of  fossils,  as  far  as  wc  were  able  toaseertmn,  thSl  DMAI  of  QUsJ  might 

be  eitlier  that  of  Kimmcridgc  or  tic  gnult. 

From  Uffingtou  wt  went  to  the  summit  of  th.-  chalk  t 
at  IJftiugton  Camp,  followed  the  old  Ridge-road  for  a  short  way. 

turned  down  tu  (.'ouiptnu  Beauchnmp,  and  followed  the  undor-torraec 
of  ujiprr  airCUSalld  N  far  as  Ashbury,  and  then  eroded  the  vsilev  In 
North  Mill  and  Stainswich  Farms  to  Shrivenbain  :  the  whole  of  the 
interval  between  the  base  of  the  chalk  nnd  tin-  (annl  is  a  flat  clay 
saIIcy.  The  coral  rag  rwcn  close  to  the  village,  at  the  back  of  Lord 
BaningtOii's  staljli^.  v.  li'i.   K  in  quarried. 

Wc  rejomed  Prof.  P  nrbes),  Mr.  Pratwicb,  nml  Mr.  Tvlor  M  8hri 
Ttnham  \  thry  had  fiotvd  the  reputed  Portland  quarries  at  Stamford, 

and  ascertained  tint  tficy  belonged  to  the  coral  rag,  and  then,  follow- 
ing the  line  of  rhr  mipcrinrmmhcni   klinoicridge  clay,  hail    tracvd    it 

passing  beneath  the  sands  of  Alfred's  Hill:  thedc:  oofthll 

I h. mt  was  a  raost  interesting  one  in  the  relations  of  the  Farringdn 

deposits,  and  one  which  Mr.  Shurpe  rvml  myself  lunl  been  unable  to 
ajOQItaJB   by  Gattn'l  Bridge       rVom  tin*  too   it  wni   clear  that 

IBM  of  lilt m-  clay,  ..f  thr*  line  of  the  Gmf  Western  Railway,  in 
which  are  the  Baulking  and  other  cutting,  belong;  entirely  to  the 
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Kimmcridgc,  and  that  it  is  this  portion  of  the  oolite  series  vr bich  here 

underlies  tne  gault. 

The  sands  at  Alfred's  flill  were  carefully  examined  by  Mr.  Sbarpe 
and  myself  af  n  *uh*c<nicnt  »i  ii 

Frmii  Slmv  nbfllB  UN  partv  proceeded  tOgelher  in  tin-  diirrtioO  of 
Roiirton.  BtCwMU  tin-  ("anal  and  the  Railway  is  a  large  brick-field 
worked  in  a  strong  blue  clay,  and  which  from  it -s  relative  position 
nith  the  coral  rag  we  considered  iw  Kimmeridge.  Beyond  the  Rail- 
way die  {ground  rises;  the  loWCB  pari  of  Hourton  IHU  consist*  of  tin* 
mum'  Iilui'  rl»\,  hut  toward*  the  upper  part  of  tin-  rfflftM  «  uulhs  of 
thin-bedded  freestone  sets  on.  The  whole  of  the  summit  tit  the  hill 
is  so  composed,  and  on  the  road  leading  S.E.  n  large  quarry  exposes 
mure  calcareous  and  thicker  beds.  The  fossils  from  these  beds  were 
f«rw,  ami  onl\  internal  easts  :  Tnyonia  incurval  Sow.,  Cardium  rf/#- 
rumU,  Sow.,  and  a  large  Plcurotomaria, 

It  is  stnteil  in  the  'Outlines  of  the  Geology  of  England/  p.  181, 
•'that  in  the  interval  from  Abincdon  tn  Secnd/thc  Portland  beds,  re- 
poeins  on  Kimmcridgc  clay,  arc  only  mtu  at  one  point,  namely  at 
Swinaon  ;"  and  Dr.  ritfton  does  not  notice  it  at  any  place  hetwreu 
those  here  indicated.  There  can  be  no  question,  however,  that  the 
beds  which  cup  tin-  lull  at  Hourton  belong  to  the  I'orilnnd  oolite 

From  Bourtou  to  the  foot  of  the  chalk  escarpment  is  an  iniei  ra] 
of  nbout  two  miles,  in  which  there  in  no  i»p|nuiuruly  of  ohKerring 
the  nature  of  the  beds,  but  which  is  evidently  a  clay,  and  therefore 
moat  probably  an  ei tension  of  that  of  the  lower  part  of  Bourtou  Ilill. 
The  noli  "iili  (he  overlying  upper  greeusand  ore  seeu  in  consider- 
able thiekni'Hk  ni  trie  foot  of  the  chalk  atcarpntcnt  ut  Little  Ilindn  . 
thence  our  route  lay  along  the  under  range  of  upper  Lr,rccu;.uid  through 
Wnn  borough  to  Swindon. 

In  applying  the  names  of  Gault  and  Upper  Greeusand  to  the  beds 

which  underlie  the  chalk  along  the  line  here  described,  it  is  not  in- 
tended to  convey  the  notion  that  any  separation  can  be  traced  between 
two  well-defmed'  groups,  or  that  even  any  true  sandy  beds  occur  ;  in- 
deed there  is  no  name  in  the  whole  serid  of  geological  formations  so 
purely  eom-ciitioua]  aa  that  of  Upper  GrecntwunI ;-  icant  is, 

that  the  beds  below  the  chalk  here  represent  the  upper  greeusand 
and  gault  of  those  parts  of  the  cretaceous  area  where  those  groups 
•re  distinct.    The  form  this  part  of  the  series  here  takes, from  below 

upwards,  is  that  of  a  dark  blue  argillaeetm*  mum.  passing  by  n  gradual 
incri'Hxc  nf  snndy  particle*  into  n  dark  nnrilliteeoin  kmimI  •  and  by  tlir 
substitution  of  calcareous  matter  for  the  argillaceous,  there  is  a  slow 
passage  into  the  lower  chalk. 

HUM  are  our  or  two  features  connected  with  the  chalk  escarpment 
wh ieh  may  yet  deserve  notiee.  Th»  highest  point,  L'fKngton  Camp, 
appears  to  rise  no  higher  in  the  series  than  the  chalk  without  flints : 

tne  Steep  wigle  of  the  slope  of  the  escarpment.  Km  very  sinuous  out- 
line wln-reby  the  BBDMfQtU  picturesque  comnbes  an*  produced,  the 
graat  volumes  of  water  which  burst  out  at  it*  base,  are  points  of  much 
interest,  the  latter  especially.  Great  blocks  of  ilmi-l.rcecin  nndgrer- 
wether-sandstoue  are  scattered,  not  onlv  over  the  tabic  surface  of  the 
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.•balk,  hut  ow  the  under  -terrace  of  upper  jrrceuieand,  n*  about  IJinton 

and  Wanborotigb,  and  considerably  in  Advance  of  the  chalk,  as  over 
the  arra  of  Kimnicridgc  clav  and  coral  rag.     Many  of  the*  block* 
arc  of  great  dimensions  *nd  have  moM  prantMf  *mik  down  vertically 
to  tlicir  pJCM  in  i".  r  tons  from  their  placets  in  the  cootm-  «!■  ; 
the  removal  of  the  mtcrrcning  bod  indstfoo. 

Oor  time  would  n».»i  allow  ol  cbtauod  examination  of  ibc  Portland 
bedl  Of  Bourton.  I  therefore  subseuuemlv  flatted  the  |>liicv  a^aia; 
Bnt   alone,  Ami  again   in  .  with  Mr.  Sharpc.     The  order  of 

the  beds  can  l»r  well  traced  ou  the  east  of  th»   lull,  mid  from  lb 

downwinh  ■  as  foUowi : — 

1.  Stratified  earthy  oolite.     Ammonite*,  casta  of  Trtyomct.    8  fa  I 

2.  liutr-<:oloured  nHnda,  with  bands  of  pale  velluvr  sand.      No  fossil*. 

12  Aefl 

a.  Flat-beddid,  whit. .  u.-lil.c  sand.     No  fonuU.     B 
4.  Knhhlr  oolite.      Large  Ptmuvkmarim.     1  foot. 

3.  Thick  -"bedded  foisilucroiis  hand.    8  feet. 

6.   <*Ar//va  and  P&rna  bed. 

7-  Pebbles  in  calcareous  beds.     Fossils  numerous.    10  uvt. 
H.   Fine  snndi.      7  feet  ' 
'.».   KiiniinTnlge  clay. 

The  bed  No.  7  escaped  our  observation  at  our  firm  visit.  My  at- 
tention was  called  to  ir  by  the  DQmflTOUl  ami  larjrr  blocks  of  conglo- 
merate which  arc  to  be  seen  huilt  into  all  the  walla  of  the  village  of 
BooitOD  :  the  lower  levels  of  the  quarry  from  whence  they  l 
beui£  lilled  with  nater,  the  succession  of  the  beds  cannot  at  all  times 
be  observed  there  hrlow  the  hand  of  **)Wr#vi  ami  Pmin,  No.  **>.   Thcv 

are,  bowl  WOT,  to  be  seeu  in  situ  in  the  road  lection,  and  with  tl 
underlying  sands  confirm  the  account  which  the  quarry  man  gave  me 
hi'  the  lowest  beds.  The  pebbles  consist  of  subaugular  fragments  of 
white,  transparent,  and  granular  quartr.,  such  oj  fine-grained  annd- 
stones  an* seen  to  booooM  in  proximity  with  nitrn-i.e  crystalline  rocks. 
Much  more  abundantly  there  oeoui  black  pebUca  «f  hornstoue  or 
lydimi.  «hicli  contrast  forcibly  with  the  white  calcareous  cement 
in  which  they  arc  imbedded*  f"  tin  oongjoweiate  bedi  I  mot  with 
the  intenml  east  of  a  bivalve  shell  (Cavdhm),  the  material  bring 
identical  with  that  of  the  mass  of  black  pebble*,  showing  that  the 

Strata  which  have  supplied  this  pOTtfan  of  the  bed*  were  altered  se- 
dimentary dq>oait»,  at  the  age  ami  jm  i  i  -r  lucidity  uf  which  we  may 
f  Inn-fore  Wmr  dn\  In-  cimldrd    in   arrive.      The   I'rrrnr  and  fAr/nvc 

form  a  hand,  as  tney  Aq  m  the  Swindon  quarry;  and  above  occur 
thoprmdpidfowljfcrous  beds,  No. ;,    r  *iso 

form  a  diMinct  bin  id.    No  fusils  thai  I  could  diaoover  occur  thiuu 
out  the  '20  feet  of  oolitic  and  aiKoftOlU  sand*,  but  tfu-y  ri-appenr  in  the 

ii|i|ii  l  imi'-l    link,   cuiiMstini;    of   r:i-l-   '>l     (\«/<ui>,r   .will    .luiui'mil'S  '/( 

iteut,  Sow.,  and  d.  Mptov,  Bow  ,  in  great  number*. 

Th<   series  of  Borttand  beds  n  bed  ne  onrrj  hori- 

zoiitnl,  mid  tin-  blur  KinanerJdgi  olay  which  is  seen  pasting  beneath 

tin-  sands  and  OOlitC  "ii  the  m.rih  >idr  of  tin-  hill.  00UMI   i.nt   fanD 

beneath  them  on  the  south  at  a  somewhat  higher  leiel  than  that  of 
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the  surface  which  it  occupies  over  lhi«  tract  which  intervene* 

Bourton  and  the  escarpment  nf  the  chalk  :  it  is  an  isolated  maw,  from 
about  which  the  upper  beds  of  the  Kimrucridge  clay  hare  been  par- 
tiiiilv  removed  on  every  side  ,  nor  do  am  like  Ijeds  ocnir  at  the  base 
of  toe  cretaceous  aerie*,  where  the  gmdt  rcsUdir. ietfj  OB  Kimmeridgc 
clay. 

4  2.  Swinin' 

On  the  following  mnruiui;  wv  cotnini*necd  with  the  great  quarry 
west  of  Chi  tOWB  Tin-  BUN  dip*  away  at  a  small  angle  ntrt  and 
muth,  so  that  the  lowest  beds  are  exhibited  on  the  west  and  north. 
At  the  north-eastern  comer  of  the  quarry  the  succession  from  below 

upward*,  i*  a*  follows  :— 

1 .  Thin  seam  of  black  pebbles,  of  which  a  portion  is  always  to  be 

aeon  attached  to  the  lowest  masses  oC  sandstone. 

2.  Stratified  aaBdstODO,  thin-hc<lih-cl.  pail  blue;  6  feet. 

:i.    (.'lav,  nuil-'iiiinj  ii  Led  of  (>Ahr<t  faUatfty  Sow,,  Perm*  tpu»tfratM9 

Bow,  •   i   "  foot 

4.  Sands  and  sandstones,  85  feet ;  the  lowest  portion  most  fossi- 

Iiferouf.    Lot>iniu!  diuiMmile,  Bow. 

5.  Calcareous  Mind,  pffflTlj  00  EDtfl  purr  liim  itoaaj  •  ■  feet  ;  contain- 

ing a  bed  ahmii   I   fool  thick  ahnusl  rnfirely  composed   of  7Wtf> 
bra  PorShnulictK  Sow. 

6.  Above  thil  marina  bnl  not  separated  by  any  line  more 

distinct  than  is  listed  in  strut  ili< d  I  nnestwic  masses,  is  a  liuie-> 
offering  wmc  slight  differences  in  appearance  and  fraeiun .  Iv.it 

containing  Apparently  onlj  freshwater  forms.     Above  tin*  an 
bnnds  of  clay. <  and  enlcnrcriUK  sandstone*.   The  whole  const  it  i  I 
The  freshwater  portion  of  the  series. 

7.  Thin  bedded  calcareous  sandstones,  with  marine  shells,  in  a  mitf 

of  sand,  forming  the  highest  portion  of  the  l^rtland  scries. 

Above  the  surface  of  the  hods  of  Swindon  Hill  is  a  considerable 
capping  of  drilled  materials,  resting  on  an  uneven  surface,  containing 
materials  of  various  geological  ages,  and   in   no  way  connected 
the  history  of  (lie  be d*  below. 

The  geological  phirnnmena  which  this  (parry  presents  are  of  ex- 
ceeding interest,  ami  It  will  he  perhaps  the  i  llisriblfl  course 
we  can  adopt,  in  order  to  make  them  apprcciabli  .  if,  but  ad  of  I  <ii  ;. 
minernlogical  aeennut  of  admf**nrem*rlUj  we  ei plain  hrieflv  the  see 

cesaive  oonditioos  which  are  indicated  at  this  iftiL  over  an  area  of 
fifteen  acres.  1st.  At  a  place  in  the  oolitie  sea,  where  the  deep-sea 
mud-tad  uf  thcKirnincridgeclay  was  Wing  deposited,  there  iseviiinu  ■ 
of  a  midden  increase  in  the  moving  power  of  the  water,  of  the  dis- 
turbance afthe  material*  of  the  zone  of  subangular  pebbles,  and  of 
their  outwarl  dispersion.  The  deposits  which  immediately  follow 
are  of  tin'  clean  siliceous  sand,  or  at  times  with  a  slight  proportion  of 
calcareous  matter:  ibadhaBM  ban  indicated  i-  i  hat  of  a  diminution 
of  depth  at  this  spot ;  or,  what  will  describe  the  chang  tOCtt- 

ratelv  (the  sen  l< reel  hem^  supposed  uniform),  a  rift  i  iug  from 

the  Innd-Mde  of  this  portion  ot  the  oolitic  sea. 
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Dr.  Fitlon  notices  a  Portland  Mind  an  ■  separable  group  from  the 
rtland  stone  at  this  nlnee ;  And  m  it  appears  to  us,  most  unncecs- 
ilj :  the  whole  of  tnc  lower  portion  or  the  mass  which  succeeds 

Kiiiiincridp:    clay   is   arenaceous,  of  which    the    buildiug-M'Mic 

constitutes  subordinate  bniub*.      After  nn   accumulation  of  al 1  BTS 

feet  of  sands  had  taken  plaee.  the  conditions  of  seabed  fawned 
the  development  of  a  grunt  hunk  of  the  tktrro/alcafa,  Sow.,  nnd 
I'rrna  yiia/trtifa,  Sow.;  the  bed  is  from  one  to  two  feet  thick,  com- 

|h>h.mI   in  a   great    extent    by  these    two   forms  alone,  with  tine   scdi- 

BU  utnry  matter  in  layers.  Sands,  now  mostly  passed  to  the  condi- 
tion of  sandstone,  succeeded,  and  which  for  tde  first  few  feet  are  n> 
tnarknbly  rich  in  the  usual  fossils  of  the  Portland  {Trigonia  clavtftafa, 

Pork.,    Cxrdium    tiUaimit*,    Sow.,    which    Int.  |    grcut    nixo). 

Throughout  the  remaining  portion  of  the  sands  and  sandstones  fossil 
remains  nrr  comparatively  scarce,  with  the  exception  of  Ammonite*, 
which  occur  irregularly.     The  grain  or  line  of  deposition  of  the 

building-stone  masses  accords  with  the  bedding,  whilst  the  arrange- 
ment of  the  intervening  aniuU  is  mostly  dllgOuL  Th*  part  idea 
composing  the  stone  are  finer  than  those  of  the  samk  and  they  con- 
tain n  proportion  Of  lime;  the  di08Nnfl<  i-,  due  .11  the  first  lustanoc 
to  a  nsjinn  noring  pouti  od  Iba  wattii 

In  ihe  enlcnreou*  beds  of  the  Swindon  Portland,  organic   remain* 

again  become  abundant,  and  certain  new  forms  prcdi-uiumtr,  such  as 
the  Terebra  Portlandica,  Sow.,  which  alone  forms  a  baud  of  some 
thickness  near  the  base  of  the  pure  limestone  portion. 

The  limestone  in/i-H,  win  n  if-*  lower,  portion  1-  compared  with  it* 
upper,  presents  a  slight  mineral  change,  which  hardly  admit*  of  being 
described,  but  which  is  perceptible  on  the  spot — and  this  change  U 
found  to  correspond  with  the  condition  of  the  mass  of  water  nni 
which  it  wns  deposited — the  lowest  portion  is  marine,  the  forms  in 
the  npper  are  those  of  fresh  water.  The  only  feature  which  at  all 
indicates  a  change  of  condition  of  the  water  is  the  gradual  decrease 
of  the  forms  so  abundant  in  the  lower  portion  of  the  limestone  ;  there 
is  no  postage  through  brackish  water  forms,  nor  ain  break  to  -how 
an  interval  of  time,  or  a  change  from  sen-hed  to  that  of  a  lake,  but 
■  nu|)!\  uich  .1  cliiin.-r  j.  -  wi.iiM  be  l In-  ir-nh  of  tin-  ntlu |  <>i  ;i  mtfl 
of  tresh  water  into  the  oolitic  sea,  bringing  with  it  its  own  peculiar 
forms,  sud  thus  rendering  a  given  area  objectionable  to  marine  QB 
The  diminished  suse  of  m  &rdhm  nag  pernapa  ba  taken  li  an  in- 
dication ofsucli  11  change  in  the  condition  of  the  water,  nnd  the  small 
(Mrttc  which  occur  within  the  mass  containing  Cvclai  I  and  <'i/pri« 
would  clearly  show  that  the  oil  curt  o  us  beds  still  belonged  to  the 
area  of  the  oolitic  sen. 

At  a  time  subsequent  to  the  first  indication*  of  this  change  of 
dition  the  ttmestone  mnss  has  been  greatly  disturbed,  great  blocks 
have  been  detached,  and  rolled  about  on  the  surface  of  the  mas*,  nnd 
these  are  often  eaten  out  by  some  excavating  animal,  and  IW  must 
consider  these  fragmentary  beds  as  having  Koto  produced  by  the 
Ordinary  action  Of  the  sea,  when  the  mn-  had  been  brought  up  to 
the  condition  of  u  submerged  reef,  nnd  within  the  reach  ol  wave-ac- 
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ij.m.     Tin-  Hghftl   [HWtkmJ  «'t  '!ii-  pari  :.|*  the  «r-ncs  conact  of  bands 
of  clay,  with  carbonmvous  matter  and  occaaioual  parltnps  -i 
and  (^CVWQI  material*,  now   paaacd   I"  the  state  of  I  bblj 

Mono.     For  a  oonttdenble  thickm**  ihr  bed*  indicate  »  no- 

qutl  depoution.  (it*  the  occii  lafifa  surfacr.  of  no 

gTent  depth  ofvatCTa  ud  tin*  proximitj  of  Mint  nrcn  of  laud. 

If  the  conditions  record"!   in  the  Bwindoo   ijnarrv  tire  to  be  de- 
rived from  Eli  vrMtfarn  nde  alone,  it  would  teen  a*  if  this  fragnwiiury 

ami  dixtiirht-il  portim   v  fl  -i  \  t  n»  rn   r)u<  ,It„      of  liir    wert**  Of"  Chang**, 

which  followed  m  the  loiij;  uniform  period  indicated  by  the  h:n  I 
ridge  clay.     The  wmmil  of  Swindon  Hill  form*  a  tahuinr  Mirfaec, 
inn!  on  M  t4  tnr  i r j i - h i j .- 1 1 1 •  •  1 1  lit'  the  bed.*,  the  denudation  irhUfa  baa 
taken  place  at  some  period  un< .<■    nl-  .<|H«  nt.  lm«  proceeded  to  a  Loi 

portion  of  the  seric*  on  the  wc*t  to  what  it  ha*  on  the  east;  and 
(with  the  execution  of  a  copping  of  detritus,  -  DMtayiaJi  of 

all  ages  up  to  the  crcj-wcther-Mndftonef)  the  fragmentary  sad 
turbed  beds  form  the  fiichcel  part  of  the  quarrrs  tot  lQcvBold>Kood 
alnnjjtf.hr  north  Ml  QJ  thi-  muurry  nnd  part  01  the  cafUlTU,  but  with 
the  dip  of  the  bed*  south,  Hum  di^turhed  hands  of  clays  and  aanda 
are  seen  to  he  surmounted  l»v  lajera  "I1  trninpully  deposited  wuid- 
»tnnci  in  tliiu  In  en  mtentratiflfd  wiili  aaDda,  and  in  il> 
of  the  marine  Portland  reappear*. 

Wo  next  warnfacd  i  qnUTj  about  n  mill  from  the  tow d 
don,  on  the  north  of  the  road  toCoate:  the  beds  in  whieh  it  El 
opened  belong  to  the  upper  calcareous  portion  of  the  Portland,  and 
preemi  n  Lilts  "nl  t  i  i  um  ocotrjFanee  of  th*  fowil  foi  'hat 

already   described.      Tin    linit'stutic   n  mi   to   he  lUnUOUUUd 

<m  li  BrJD»bcddod  undltone.  Abort  a  quarter  of  a  mile  on  the  same 
road,  but  on  the  fmith  bMOj  is  another  huge  tnianyi  the  bed*  lure 
dip  to  the  north,  which  won!  I  take  them  tbo      of  the  "(nurry 

ju*t  noticed.    Tin-  i><  <  uda  and  eandstonea,  which  q 

exactly  with  QtOM  of  the  lower  portion  of  the  RnfiaK  Ojuvfj  I 
the  town.    At  Broom  Unll  the  unreal  prodi  nnd  u  in  seen 

rr«ting  OB  tin    Km ridge   day,    nith  n   band  cf  black   yuban^idni 

fu-hhles  nt  the  line  of  junction,  nnd  incorporated  with  the  lowtf 
aycrs  of  stone .  The  m  place  En  Mil'  direction  at  winch  the  Port* 
bud  l>ed»  hit  worked  is  on  the  en>t  side  of  the  reservoir:  here  alto 
th.-N  t>cloag  to  the  lowcat  part  of  the  vcriea,  resting  on  Kiuuueridge 

rl.iv.    tmil    eontlhtOA   thl     like    admixture   of  lyd  inn-stone  p«bhle*. 

The  1erni$*inou»  snucU  which  surmount  the  compact  sand-/ 
id.-  level  or  DtT-hotne  Panna  contain  beautifully  preaci  n 
ttfTrigorda  oieeoto,  Bon .  The  tliiu  Kimmeridgc  clay,  v..  raw 

from  beneath  thin  ihu-j  ■■!'  IWihnid,    i-  emitiimci)    to  the  rise    ■  ■:'  UM 


*  Mr.  Urmlir  lifts  (riven  an  account  of  what  he  designates  as  the  "  1'urbeck 
utriiiu  "  at  Owfodon  t!.i-nl.  Jiiirii.  rot,  in  j>.  Mil.  ||i«  MGtfcm  n  IaKcii  j;  ilu* 
western  end  olthc  ouuty.aiul  rrproMnUa  thlcinoM  "i  12  feet     Hi<  •!      m prion 

given  it>  U.  Connie]  <>f  mm  appec  lumak  Bimta  of  Va»*y  tgrcc*  wall  »ith  the 

•wi«s  of  conJilioM*   to  bt  otitvnmrt   *t    Swiiwlon,  th#»  » Oak*  veCBOUfra  **   r>- 

srtiiing  minerslogically  as  «ell  as  in  i!»  tyr**St  IrfASj  sod  Mebnia:  the  Auvio- 
uiannrMmu  « l  EM  i'»i'  "f  the  Perttud. 
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cretaceous  escarpment ,  W<  «  1  ■•  nimUi'  td  confirm  the  rc|ircfcenta- 
(ii'u  of  Dr.  PittODi  thnt   the  hnver  irreeii  urn  nt   the   tun  of 

Swindon  1 1  ill  fa,  265)  Day-hOuM  Kami  is  also  described  m  afford- 
ing the  PtffbMSK,  HttnnWi  and  VeiUiO  beds  in  superposition  on  the 
Portland,  hut  vie  havr  shown  thnt  it  Is  the  tourer  portion  of  the 
Portland  only  which  occurs  at  that  place :  the  sands  which  Dr.  Fit- 
ton  has  represented  a*  lower  grecnsawl  At  tliia  place*  (the  inmcrn- 
logEfla]  resemblance  having  prohahlv  todnofd  the  view),  belong  to 

thr    middle  portion  of  the    Portland  «ri;i-.,  a*  unhealed  hv  Triytm&i 

tflhf,ti*,l,     Sow. 

The  principal  point  of  intcre  ted   b\   i  he  SCCtlOB  nloue  the 

east  side  of  tin-  pent  quarry  at  Swindon,  and  which.  If  obtBfftd  here 
or  elsewhere,  lis**  hem  hm'U»  so  far  a*  any  inference  (hflD  i(  i-  CC8> 
eernccl,  is  the  fict  thnt  the  period  which  ||  uiarkvl  by  considerable 

disturbance,  by  irreRulnr  deposit*,  carbonaceous  materials,  and  froth* 
water  forms,  is  overlaid  by  tranquilh  iloj>ositi-il  bed*  i,f  marine  -and 
and  sandstone  of  the  Portland  series.  Dr.  Kittou  Appears  to  hi 
overlooked  (he  !hi\  i<>  murine  conditions  indicated  Aj  the  Swindon 
pits,  but  it  is  this  higher  portion  of  the  Portland  series  which  I 
imagine  he  notices  at  p.  -'o.%  and  desenhes  as  white  ctJdftnnu  -a;i<K, 
with  concretions  in  which  arc  Portland  fotsils,  aud  occurring  at  tin- 
top  of  Swindon  Hill,  and  occupying  the  position  of  the  bed*  at 
Dinton,  full  of  Ottrt*  and  Mi/tili,  which  Mirmounl  'he  alternating 
series  of  clays,  limestones,  and  fossil  sandMoites  containing  Vi/cla* 
and  Ct/pri*. 

I  do  not  propot*  tO  I  .-liter  mm  on  any  speculation  as  to  the  physical 
feature*  rfoM  W  ridden,  particularly  at  I  propose  t<>  make  the  whole 

body  of  the  evidence  wc  possess  as  to  the  nature  and  ext  nt  of  its 
area  the  subject  of  a  distinct  communication.  The  conditions  indi- 
cated bv  the  -eiM-s  of  hed.s  at  Swindon,  containing  fresh  w.-ircr  fa 
were  at  no  time  tbOfe  Of  ■  cloned  or  hind  locked  area  of  freshwater, 
but  rather  the  condi'ums  of  a  sen  contiguous  to  a  hodv  of  li  -li 
water,  and  into  which  miBIMnf  fr  It  v\ali  i  wi  rv  discharged.  Neither 
is  it  necessary  here  to  ascertaia  the  portion  of  the  Wealdcn  group 
with  which  the  Swindon  beds  arc  synchronous ;  that  they  are  the 
geological  equivalent!  of  some  portion  is  sufficiently  clear,  and  tl.i 
point  which  the  Swindon  MCtion  clearly  establishes  is,  that  the 
wealdeii  is  not,  as  has  hitherto  been  represented,  a  freshwater  accu- 
mulation of  an  area  of  dry  hnel  lubeeuocol  t«>  the  OOBtfc  pciind, 
hut  WHU  confempnr/inenuM  >nfh  thr  Portland,  tmil  prrhtip*  rren  witA 
otdrr  portion*  of  thr  oolitic  srric*. 

The  t*t in  r  p.iinM  which  suggest  themselves  as  deserving  of  notice 

arise  <>ul  of  n  comparison  of  the  two  masses  of  Portland  strata  at 
llourton  and  Swindon, — th«  distance  which  separate*  them  Is  from 
six  t  >  M-.en  miles.  In  (he  lower  portion*  of  both  occur  beds  of  *ub- 
nnjjular  pebbles,  which  mincralogically  are  identical,  ami  in  all  proba- 
bility derived  from  the  same  source.     That  the  dbpcnlofl  of  KheaK 

pebbles  was  not  due  to  some   momentary  disturbance  is  clear   from 

Btt  thickness  of  the   beds  through   which    the  pebble*  range  at 
•  Loc.  cit.  Section  No.  17,  pi  10  a. 
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Bourto*  (10  ft.),  a  thickness  which  implies  a  vast  Iapae  of  ii. 
conglomerate  bods  occurring  in  this  way  only  indicate  that  the  depth 
of  tin-  portion  of  the  oolitic  serira,  at  this  particular  spot,  vm  tnat 
of  the  cone,  along  which  stibaugular  jirhhlt-*  arc  driAcd.     The  ml 
portions  of  the  tWO  masse*  do  not  differ  to  any  extent  worth 
icing;    and  the  fallow  and   huff  finr-graincd  Muds,  which   at 
Bourtoo  MIWJUl  the  cakvaou  oolitic  wunl-.  taken  tocher,  corre- 
apond  in  thickne**  with  the  mafia   n.ias  of  saudsand  calcareous  Mm), 
stones  At  Swindon,  wfaalat  the  uppermost  calcareous  beds  of  Bon 
would  agree  ui  podtiOda  with  the  main  portion  of  the  limestone,  th* 
rrvt  (if  thr  Mtiei  baring  been  ranorod  Irani  abova  the  Umirtoa  moss. 
It  will  be  "vii  from  tin-  thit   thi    Portland  todaaN  >"imlonand 
Bourton  arc  bolat)  <l   masses  of  considerable  thickness  and  compact 
structure,  resting  on  Kimrneridge  clay.     Tlie  surface  of  thi 
C  nimiinii  iimv  ban   baajl  i.  roded  at  vnriou*  time.*,  hut  the  effect  pro- 
duced ■)  one  particular  period  ii  perfectly  iBatiupt  fans  every  other. 

No  fact  can  DC  COOTC  eriimu  llum  ilml  lie  sen  cannot  transport  saufcd 
and  gravel  acrou  Area*  of  rmpalnaMa  deep  wo  mud,  And  then*  pile 
them  up  in  detached  conical  masse*.  So  that  when  we  meet  with 
crumulatiooa  as  those  of  Bourton  and  Swindon,  we  may 
feci  assured  that  ac  some  time  they  formed  portiona  of  continuous 
bciU  of  such  niaterinU,    Hiid  hai  iipial,    at  least,  to  the 

area  over  which  the  itffrfftrf  paMchai  mnv  oerur.  I  In'  iuei  t  h 
Swindon  and  Hourtoii  masses  of  the  Porthf  -I  si  tit*  rest  on  Kimme- 
rfdgt  clav,  hud  that  llii*  name  day,  nt  short  ilisiances,  vurviug  from 
ban  a  unle  <*>  two  naflei  b  breadth,  passe*  beneath  thegsuut,  CfcMrJjy 
showx  that  this  particular  denudation  of  the  Portland  had  taken 
place  hejort  th*  earliest  beds  of  the  errtnrrous  stria  were  deposit lad 


which  i 


y  3.  Devizes. 

It  will  not  be  necessary  to  notice  the  beds  of  upper  grcensand 
lofa  occur  here,  ns  they  are  well  known  from  the  forms  which  they 
iplied  to  tho  '  Mineral  Conchology  '  t  they  attain  a  great  thickness, 
are  well  exhibited  in  Kevrrft!  deep  road  section*,  anil  an  dmn  unl 
fonnly  arenaceous  than  at  places  to  the  eastward — a  mincrnlofncaJ 
tbajDga  which  becomes  marked  as  the  upper  greensand  ranges  irom 

east  tfl  HO  i. 

\l»mt  hnlfwAy  down  the  series  of  rooks  at  this  place,  beds  of  blue 
clay  are  axpooed  in  a  brick-yard,  and  which  were  long  smce  described 

a*  "gault"  by  -Mr.  Loi  while.    The  clay  descends  to  tl 

i  .ii  tin   bridge,  which  would  give  it  a  thickness  of  itbniit  40  Act: 
just  beyond  the  t ^ <-i •  t  _r< ■ ,  bcdi  of  thin  bedded  aaod  oaad 

in  the  bank  of  the  Canal,  tad  [ike  beds,  together  with  lei 
bands,  ware  trararaed  in  sinking  a  well  at  the  residence  of  too  en- 
«inccr,  close  to  the  bridge:   the  iVrri-L-inou*   blocks  WeK   «IJ  lossi- 
lil'crous,  containing  casts  of  n  small  Xitru/a  in  great  abundance,  Area, 
(  j/uirrj/'in,  ajid  !:»t<frf/iniUa. 

From  tit*-  infonnatiun  we  received  from  Mr.  Cuuuingttin,  it  would 
appear  that  the  thickness  of  this   lied  of  ironstone  Wt\  and 
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conglomerate    must   be  very  trinity,  a*  it  occupies  onlr  a  narrow 
breadth  of  land  modern,   oftbc  ndj.ee  of  gnult  Any,  and"  is  quickly 
■  i  receded  by  the  Kimmeridgc  day. 
At  KuwiIl'i  and  tin*  other  plana  ;if  niddi  va  mlneoiifini'ly  IH 

tliene  IhmU  on  our  way  to  ('nine,  they  are  evidently  thick<r;  iuiJ  in 

their  general  arrangement  mid  compuMtiou  closely  resemble  the  more 
ferruginous  portionit  of  (lie  Furriiigiloti  grovel  beds,  such  ns  those  of 
.Pcrrmam.     Aft  Stock-*  hvhnrd,  afv  Cnlnc,  nn  again  Ian  the  frmx- 

p-inou.i  conglomerate  resting  on  the  surface  "I*  tin  BjnUDfiridga  clay, 

and  not  having  any  grrnt  thickness  or  continuity,  as  the  Kimmeridgr 
clay  had  been  reached  through  it,  ami  wtifgrf  from  beneath  it  in 
the  south.  It  [|  1 1 1 i.t  locality  which  afforded  what  U  apparently  a 
ran*  plirll  in  thin  deposit —  the  IHrrra*  f*vnAxft*lri9  Sow.,  figured 
nmong*t  the  illustration*  To  l)r.  r'ilfnn\  memoir. 

Nm  i»ii'  i  in  reasonably  doubt  the  geological  identity  of  the  iron- 
aaud  and  gravels  of  Devizes  Kowdc,  and  Cnlne  with  those  of  Far- 

riugdou.      The  same  specific   forma   of  JAftflalai    Qpitf  A'tnttrr/tnuttt, 

■Bd  Tffbrnfulti,  sonnoot  them  one  with  another. 

The  ferruginous  sands  and  gravels  which  we  have  thus  identified 
a*  of  one  uiul  tlic  ROM  geological    level,   on  letter  evidence  than  wax 

before  possessed,  an-  itAiwl  by  Mr.  Conybeaxc  to  his  group  of  *  Iron- 
sand*,*  an  assemblage  of  deposits  grouped  together  from  the  circum- 
stance of  pri  large  proportion  of  iron,  and  including  the 
irousnndtf  of  tin-  Weald,  KHM  "1  the  ferruginous  portions  of  the 
upprr  gitCUiaud,  II  veil  as  the  deposits  here  in  <iuc*tion.  The  im- 
propriety of  classing  rh«*c  leiacd  masses  together  waa  npnnrvnt, 
when  the  freshwater  origin  of  tlie  ironsond*  of  the  Weald  heroine 
established. 

It  will  he  seen  by  the  sections,  as  well  as  from  the  account  of  the 
mode  of  occurrence  of  these  several  masses  of  ferruginous  sands,  that 
the  line  of  the  Devi/es  Canal  and  its  ricimtv  ii  uu  oolj  on  >dong 
which  they  orrur  in  IH  intermediate  position  between  the  gnult  and 
the  Kimmcridge  rlny  -.  and  it  mi  this  circumstance  I  imagine  wlii.  fa 
induced  .Mr.  1  ■  m -< hi I--  tu  refer  them  to  tin-  cret.-tcenn?  series,  whose 
views  were  adopted  subsequently  by  Dr.  Kitton.      The  miporpnvii 

in  this  case  will  he  presently  considered,  whilst  the  amount  <>('  !'■•-  i 
evidence,  as  exhibited   in  Dr.  Fittnn's  paper,  would  hnrdlv  admit  of 
the  identification  of  the  beds  of  Rowuc  and  Locks  well  ileal h  with 
the  lower  greensand. 

Geologists  who  may  be  disposed  to  take  Mr.  Lonsdale's  and 

Dr.  Fit  ton's  views  mpaeting  the  cretaceous  h-«-  of  the  ferrng i 

sands  and  gnncls,  or,  as  they  had  better  henceforward  be  cnlleil.  :ln- 
"  Knrringdmi  l.e,l-."  will  naturally  hi;,  ptal  -lr.-*  on  the  tVurc* 
section:  what  we  hove  then-fnre  to  nqnfiv  i*.  the  real  value  nf  tbii 
particular  instance  of  superposition.     It  is  by  no  means  a  necessary 

eiui".  <|nniiv,  that  "ii  ntvimceciUK  depu  nt.  becmiM'  it  occufl  In  IB  inter- 
mediate pUirllOO  between  the  gaull  and  tlie  Riuuncridga  r!m,  jdiunld 

Iih  of  the  «£*■  of  Hie  loner  gvaanenml  ■  if  1  the  only  _""■ 

logical  link  required   CO    fill   up   the    intcrv.il   between  the  two  liirinn- 

tioii^,  tin-  inference  might  be  allowed  ;  whereas  we  know-  that  a  vast 
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lapse  of  time,  linn. (nils  i.f  feet  of  sedimentary  deposit*.  U 
condition*  of  th.  ihe  uortheru  hemisphere,  we  recur 

between  those  two  peril 

Winn  ire  employ  the  Una  "lower  grctmaandY'  wc  mean  only  to 

dcaignntc  deposit*  of  sands  and  sandstone*.  OfiflUVrfug  hrtWWth  a  par- 

tion  of  the  cretaceous  series,  and  connected  with  that  scries,  not  bf 
any  specitii  identity  of  its  organic  forms,  but  by  a  certain  general 
mWUUhllHI  and  Mpect  of  it*  fauna,  and  bv  some  of  its  forms  bring 
referable  to  the  same  divisions  and  eubgenenc  groups,  as  in  its  Fubva, 
Ccphalnpod*.  and  Echiundcnro. 

The  lower  greensand  is  not  everywhere  co-evtensive  with  tb 
taccous  aeries,  and  where  It  Is  wanting  the  series  commences  with 
the  gnuh,  the  chloritic  «ands,  or  even  with  the  lower  chalk,  as  the 
case  may  be  ;  but  whenever  the  lower  grecusand  does  occur,  its  re- 
lation to  the  gault  i-  invariable — tt  1-  beneath  the  piult*.  It  u  not 
ueersw,  that  \w  should  here  enter  on  an  inquiry  as  to  what  wen 
the  particular  labmarinc  condition*  wbich  earned  tin-  mmlt  clay*  to 
overlap  the  lower  grccusand  in  the  t-'.tcti-ti-  in  of  the  cretaceous  series 
westwards;  a  process  which,  in  turn,  is  repeated  br  the  upper  grcen- 
sand  with  reference  to  the  genii  .  Imt  it  u  clear  that  so  far  aa  each 

of  these  divisions  extended  it  .-.elf,  it  must  have  done  so  COttti&W)  Ball 
Sneh  la  not  at  all  the  condition  of  the  masses  of  irousand  and  gravel 
in   i|ueitifin  .    tin     Farringduu    beds,   wilh     i    thickuci  ■    peifaspl    of 
100  frrtt  rest,  as  an  isolated  mass,  open  the  Ki  mm  \t  a 

dbtenea  of  two  ntflesj  the  cretaceous  aeriei  cotmnencee  »ith  the  pmh, 
also  retting  on  Kimmcridgc  clay-  The  sands  and  gravels  at  Far- 
ringdon  are  thicker  than  at  any  other  place  at  which  we  luul  thr-ra, 
and  did  they  belong  to  Ihfl  OreteoeOD*  earies,  as  represents!  by  D 
Fittnn,  we  surely  oiijrhf  to  find  ymnc  trar.es  of  them  below  the  KM 
The  remarks  which  arose  on  the  labjftCl  of  the  isolated  condition  of 
the  mnt-e*  nf  Portland,  nt  Swindon  and  Honrton,  njtply  with  even 
greater  force  to  the  much  thicker  accumulations  of  rarriiurdon :  as 
m  thai  case,  *>  here,  we  may  feel  assured  that  the  beds  it   Karring- 

doii,  t  'ill in-,  .-mi  1  I)r*  i/.<-m,  formed  part  nf  n  eon  tuition*  EOM  nf  dtpOSitt, 
which  mujtt  have  heen  denuded  nnd  reduced  to  lAolated  patchcA  he/are 

the  ptriod  "f  the  t/nult.  Unless  ve  on  believe  that  these  separate 
masses  severally  had  not  at  any  time  a  greater  horizontal  extent  than 

'ley  have  at  present,   they  must  bvffl  been   reduced  to  their  present 

ahnensKHM  before  the  geult  could  possibly  have  hem  drpu 
beds  of  Kimxueridge  day  ;  and  if  at  Farriii#don  a  long  period  of  dr- 
um 1st  ion  and  reiuovnl  •  it  i nntsjjsjsj isjUtreies  the  IraBBKOOl  and  gravels 

from  the  gauli,  we  eaiiuot  Mippose  that  iWy  e 

ther  a  continuous  and  ascending  series  of  deposits  at  Devises. 

The  position  of  the  whole  of  tlie  Farrintfdon  maaa  on  the  Kim 
mcridgc  clay,  and  it*  perfect  independence  of  t Ac  cretaceous  srrtes,  are 
facts  which  rest  on  the  evidence  of  sections  respecting  which   tl 
is  no  i  \    whatever;  and   we   muv  then  I'm  re  foe]  adored  that 

they  were  subjected  to  that  process  of  denudation  which  abraded  the 


*  See.  Dr.  fitton'i  Sections, /lotim. 
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surface  of  the  oolitic  sea-bed  prior  to  the  deposition  of  the  gnult  over 
Oxfordshire,  Berkshire,  and  Wilts. 

IbfR  alt  Otbaf  considerations  wliich  warrant  the  assertion  that 
the  snpcrposition  of  the  gnult  011  the  ironsnnds  at  Devize*  is  of  no 
value  whatever,  111  the  ahnpc  of  proof  of  the  K*pieucv  and  connexion 
of  the  two  deposit*. 

The  oolitic  deposit*  in  their  range  into  the  South  of  England  gra- 
dually  acquire  a  north  and  south  direction,  and  thin  disposition  dates 
hm-k  rn  11  period  U-fore  the  cretaceous,  umsiimch  *a  thw  lattei  scries 
in  its  extension  westwards  overlaps  in  tun  tWPJp  member  of  the 
oolites :  the  two  scries  may  be  represented  by  two  converging  lines 
or  Wuils,  which  :it  length  meet ;  but  the  order  of  succession  pre- 
sented al  such  point  of  meeting  can  no  more  prove  the  continuity  of 
the  gnult  with  'he  iroinuuidii  ha  purr*  of  an*  9Vit*m  "J*  </rp<,*,(*,  than 
it  can  with  inn  portion  of  the  middle  or  lower  oolites  with  which  it 
afterwards  comes  in  contact.  The  posltiai  of  the  gnult  on  the  Far- 
rtagdon  beds  at  Devizes  is  clearly  transgressivc,  and  can  only  show 
that  the  latter  arc  not  newer  than  thegault  (or  of  the  age  of  the  crag), 
which  for  mi)  thing  t'>  lie  seen  m!    piUTingflnn  might  he  the  ca-e. 

From  what  lias  been  here   stated.  U  to  the  OOUlUOlJdor  niul  |mfti- 

tiiiu  of  the  Farringdon  and  equivalent  bedfl,  it  will  be  easily  con- 
eluded,  by  some,  that  they  must  be  either  Portland  or  lower  green- 
>.dii1.  and  1:*  nut  ddcj  then  otruunh  the  other. 

One   very   app:i-*ni   il.l'ert   in   ( 1  ■  -  -     r.nh^iru]    iiiveHfigafimt*    nf  the 

prtoenj  'lay,  i-  tin-  disposition  to  ecrjusjl  eech  successive  addition  of 
Knowledge  to  a  certain  artificial  scale  of  formations ;  and  of  this  teu- 
iii'iicv  geology  muet  free  Itself j  imi  would  snivesn1  (he  true  nature  of 
the  1  -lis»ii!iu  changes  with  which  it  is  concerned.  The  artificial 
aealc  oi  formations  which  Mill  BgaTefl  in  elementary  treatises,  more 
parlicuhirh  \Mtli  nBCMCl  to  seroiulnn  geology,  represent*  nil  order 
of  mperpoYitiou,  .mil  lines  of  separation,  which  are  both  untrue,  as 
well  with  1.  spat  t  '■  the  ininenil  mosses  as  the  forms  they  contain — 
the  re.-nlt  nf  the  too  haM)  generalization  of  locel  plwrnuiucna.  The 
Farringdon.  beds  seem  to  present  an  instance  of  what  some  of  the 
:   }>s  may  be  m  the  progress  of  change  from  one  series  of  formations 

t  1  another. 

If  the  FnrritiLrdon  bedl  wen*  nrm  foSSm^TTrnTS.  IK  should1  arrive  at 

their  age  by  «nch  confident!  ion  ..  1 1  ■•  t •.-— tlmt  tlu\  occur  at,  and 
arc  connected  with,  the  top  of  the  Kiinnieridge  clay,  and  that  they 

ue\ri    occur   in  aa\   other  [•u^ition — in   which    rojnct*  thr\    coincide 

uirh  ilu-  Portland  deposits  ;  thsj  ths  lovw  portiotii  of  both  consist 
largely  of  aondomermtca,  composed  of  peculiar  material*;  that  the 

upper  part  of  the  Portland  contain*  indications  of  a  contemporaneous 
area  of  fresh  water,  as  apparently  the  ironsand  does  at  Shotover ;  that 

their  denudation  wai   effected  before  the  period  of  the   gault.      On 

theSS  and  other  1 noon  feature*,  each  of  which  is  the  evidence  of 

distinct  pliv-ical  changes  and  operntions.  the  which  could  hardly 
have  taken  place  in  tin-  like  order  at  two  distinct  period*  Of  time  dtbj 
thi  MBH  potj  ■'"  should  hr  warranted  in  considering  the  Farringdon 
heds  the  equivalent*  of  the  Portland.      1  will  not  however  press  this 
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view  in  the  timple  form  hi  which  it   ia  Iwrr    «tated  ;   what   I   woi  M 

urge  is  tin?  |  prtrlanc*,  in  a  physical  point  of  view,  of  the 

not  of  the  Farringdon  series  of  deposits,  and  their 
total  IKM  IB  Cfat  « icUceciw,  a*  part*  of  a  tuntrritirriy  f/e» 

posited  $■  the  intervention  of  a  r&st  pc-i  nidation. 

I  in  process  of  denudation  of  any  nmss  of  sedimentary  deposit*  to 
a  riven  depth  u  probeUj  BqniDj  *low,  or  implies  an  equal  space 
of  time  with  thnt  which  me  rt't|uired  for  ita  accumulation;  and  it 
iiii].lir«  to<>  it  r.  i  i|  late  change  in  the  relation  uf  iho  nwwa  of  water 
(rlu-  Hmtagnl  in  both  cases)  to  the  sea-bed.  No  broach  r  linii  ran 
possibly  be  drawn  by  which  to  acparnt.  na-  <■  nf  old  wt-lxdn,  than 
mem  wtUt  indicate  so  great  an  amount  of  physical  change  an  tin 
and  bearing  alwava  in  min4  that  gcolojry  is  nothing  more  titan  the 
physical  geogr»pfi\  of  former  periods  wr  mint!  allow  to  such  feat  UK* 
a  primary  importance  beyond  thnt  of  the  contiuuil;.  01  BfSl  appear- 
ance  of  certain  specific  organic,  forma :  the  change*  in  .  of 

such  forma,  through  a  series  of  deposit*,  are  notlnni:  hut  the  owise* 
I'lK'oeeaofnaw  conditions  bronght  nbout  by  the  crnaeleu  oacHhuiona 
of  the  earth's  surface. 

Qtvisg  r.«tnMishcd,  on  physical  considerations,  the  COmpletfl  sepa- 
ration existing  between  trie  Farringdon  deposit*  and  thaw  of  ibe 

nearest  portions  of  the  true   cretaceous    -  remain*  for  uk  to 

inquire  into  the  n  mount  of  fossil  forms  which  may  serve  to  wauui 

them     The  foBsiliferous  localities  of  the  Farringdon  beds  axe  Rowdr. 

Seend.  Culnr.  nnd  FHrrinpdon  :  tlic  recorded  ftp*  cies  ire  tO  Ik-  found 
in  the  '  Mine  lists  of  the  '  Geology  ni  < 

henre  and  Phillip*.1  En   llmsc  Of   Dr.  Fittou.  DKpttcd  by  -Mr.  Lo. 
dale  and  Mr,  Sowrrbv,  a,lu  fal  Mr.  Morris**  &tsloKQB>. 

In  the  Table  of  special  a  column  is  added  for  the  "gault  and 
DDpcr  grccns.unl,"  i*.r  tin  purpose  of  comparison  with  n  portion  of 
the  brae  entaoeooi  nriei  of  una  country.    The  numerous  phvtka] 

{derations  we  have  cone  over  will  however  preclude  the  po 
of  the  Farringdon  sands  bring  grouped  with  the  gault,  i  the 

tWO  ;iri'iiiliiil;ilioiis  jim/miiI    -i.ii.rit tn|    ;i^  i  it  ii  mii  I   m    |  |«J  ; 

the  gnult,  moreover,  ia  not  on  independent  formation,  but  merely  the 

Bccutiiulaitou  of  a  pven  condition  of  deep  sea,  Bj  ns  as  a 

Whole   with   thai  portion  «f  the  cretaceous  deposits  winch  we  call 

•' upper  grccn-Mii.i." 
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In  tliis  list  it  is  very  probable,  or  even  certain,  that  tlwre  ratal 
Batty  incDifn!  i.lrn:iiji.iti..iu.  l.nr  we-  may  al*o  MfOlM  that  as  thaw 
were  not  arrived  at  with  reference  10  any  such  views  as  those  o!1  the 
present  communication,  such  error*  would  onlv  partially  affect  the 
value  of  (lie  lint  as  a  whole,  with  reference  to  tne  general  considera- 
tions it  seems  to  suggest. 

What  cannot  fail  to  strike  every  geologist  is,  that  eo  many  com- 
m  i«  hi  bbawcn  should  have  recorded  ou  many  specic-a  as  common  lo 
the  upner  portion  of  the  noli  tea.  and  the  lower  of  the  eretaoeona  wrh*. 

I'mf.  Kuwnnl  Forbes  informs  me  'lint    Sr   Philip  Kgertuu  i< 
fieil  the  remnins  of  the  ttbaw  1"'  collected  at  Farriugdon  to  he,  with 
one  exception,  oolitic  forms. 

Id  addition  to  tin-   l-Vrrm^il.ni  beds,  we  have  also  in  this  country 

another  group  of  strata,  nt  >|ht(iii).  renting  nn  'In- Kim.  day. 

not  continuous  or  eoev'.eOMve  will*  ihe  u'inilt,  en!  '.'.Inch  also  seems 
to  present   a   IflBC  admixture  of  oolitic  and  cretaceous  forms  ;  and 

vw-   -dudl   n'. ..  -re    thai    ii    like    iu -intion    i  :;ur 

formntinnof  llih,  mid  in  the  upper  oolite  of  Boulogne. 

•us  set  forth  in  the  local  di 
of  the  several  deposits,  but   more  particularly  by  the  unconformity 

rh    riUts    between    the    i\n  iiiujilvn    bed*  und    thr  t/rrut    imt**    #f 

the  rr*faff>\i*  neries  ;    lis  well  AS,  MOOttdarily,  h J  thai    l*wfl»Wlafl*afi 

character  IN  thr  general  Hgtcf  '>/"  its  fauna,  I  would  venture  to  sug- 

that  we  should  abandon   the  present  abrupt   limits  we  hate 

hitherto  u-vM^ued  lo  the  oolitic  and  cretaceous  -  ..  ly.  uud 

thai  nn  should  mt  in  the  beds  in  QOaStion  QWM  of  Iho  deposits, 
and  a  record  of  the  conditions,  which  may  puriiidN  MTffl  toeCUUBttl 
thlBL  In  proposing  such  nn  arrangement,  it  tnriiumtely  will  nut  he 
necessary  to  Introduce   U]    Dm   UAfl  or  system  Into  (Ik*  already 

overburdened  nomenclature  of  geological  classification  ;  the  condi- 
tions which  the  Farriugdon  dcpOStfl  MNHD  10  come  as  proof 
mid  confirmation  of  the  value  of  a  division  already  iutroducvd  I  y 
i  mil  i  M  i  on]  itdi  i  .viions  of  I  he  distribution  n»d  rnngc 
of  losau  form?,  and  to  whhh  tl"_v  I.  flu  DaMBJ  (rf  "  NOOCQ* 
mian/'  hut  which   has   hardly  hern  accepted   in   tail  ennntry,  partly 

frotn  deference  to  tin-  tens  "lower  prccusand,"  and  partly  from  a 
restricted  view,  that  thr  scale  of  Brilndi  deposits  il  m  serve  as  the 
Upe  mid  lueaaQR  nl  ihr  geological  chnnge?.  of  id]  thuc  and  all  places. 
I  shall  therefore  show  n»  briefly  as  pOOfujIcj  'hut    RIOO   *  view  w  not 

onlv  inconsistent  with  what  we  know  of  the  n  i  oi  group  R 

ralfy  in  its  nOD  rnthl  Europeau  continent,  but  tk  iar- 

ringdon  deposits  explain  the  nature  ami  extent  Of  the  physical  change 

winch    separate*    Mn»     -jeoup    from     the    true    o.n -eenrivc    crctoccnufl 

Itrioi,  DO  the  OOC  hand,  aOd  bow,  on  the  other,  it  presents  here  the 
III-  order  of  connection  with  the  ooEtic  K  rial  below,  which  it  does 
elsewhere. 

I'll  s  peal  clianges,  whether  of  elevation  or  depression  of  on  oceanic 
aren.  produce  different  geological  effects,  accordiug  to  the  conditions 
nfiheM>\end  or  such  ana  in  respeet  of  wplb  s  tin  'depres- 

sion of  a  portion  of  the  deep  sea  deposit*  of  a  given  period,  so  that 
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after  aneh  disturbance  surh  area  should  still  continue  to  belong  to 
the  dcep-aen  xonc,  would  not  urtewarily  It  productive  of  nnv  very 
distinct  geological  features,  such  as  that  of  want  of  conformity ;  and 

the  only  eridONI  Of  HUH  ifrTBT  Bunt  be  in  mineral  character,  or 
«rven  in  the  colour  of  the  depnait,  av  in  th*  case  between  (hi  upper 
marls  of  the  new  red  sandstone  series  and  the  lower  marls  of  the  has. 
In  this  instance  the  whole  scries,  from  one  to  thi  •  :'<  i  is  iftmifH 
in  our  own  southern  counties  as  a  consecuw.i  DOB)  and  It  is  only  In 
plnces  where  the  phywool  disturbance  produced  a  very  different  aet 
of  conditions  over  given  areas,  that  the  long  lapse  of  time  and  the 
succession  of  changes  in  animal  life  are  recorded,  which  really  sepa- 
rate the  new  red  sandstone  group  from  the  linssic. 

The  change  which  separates  our  lower  grcensand  from  the  gnnlr, 
over  the  Wcalden  district,  i*  viewttd  U  mi-nly  a  change  of  mineral 
character;  but  the  transition  is  everywhere  no  abrupt  *,  as  to 
stonily  that  a  vast  amount  of  phyMco-j;eo^niphicnl  change  mark* 
the  M-puratioii  ;  and  it  in  tfaa  tVnti.n-  -I  rii.n-r  w'nirli  .  <>iir*pond* 
with  the  broader  line  of  Njptftttton    nnlimtrd    nt  Farringdon  between 

the  eault  and  the  beds  nest  helow  it,  and  shows  that  the  continuity 
of  the  two  deposit*  is  only  apparent,  or,  in  other  words,  that  with 
reference  to  their  physical  conditions,  tliei  are  independent  groups. 
Nor  is  tUl  iinhpeiufenee  lea*  atrongly  marked  with  respect  to  th* 
fossil  fauna  of  the  ncocominii,  M  OOtDDind  with  that  of  the  (fault  and 
upper  greensand  deposit*  f.  This  fact  was  clcnrh  attabltthed  as  to  the 
portion  ol"  the  ncocomiau  which  occurs  in  the  Isle  of  Wight  by  the 
joint  work  of  levels,  and  determination  of  specie*,  of  Prof.  Edward 
Forbes  and  Mr.  Ibbetsou,  and  is  asserted  most  broadly  with  refer- 
ence to  the  nencomian  of  France,  by  M.  d'Orbigny  ;  hut  whilst  the 
npper  part  of  the  ncocomiftn  is  thus  disscTcred  from  the  gault,  the 
line  of  separation  does  not  seem  to  be  equally  broadly  drawn  between 
it*  lowwr  beds  and  the  oolites.  In  Switzerland,  as  at  Villengin,  and 
along  the  course  of  the  Leyne,  whence  the  type  of  the  "  lower  neo- 
comian"  was  first  taken,  there  appears  to  be  a  perfect  continuity 
from  the  croup  of  strata  representing  the  Portland  nd  Kimnn-iidw 
beds  into  thoac  containing  Spatangns  retustu,  Lamk.  We  have  already 
seen  the  extent  to  which  very  competent  observers  in  this  country 
have  traced  out  an  agreement  between  the  oolitic  and  ueocorxiian 
forms.  Prof,  Phillips  IJIWi"!  decisively  as  to  the  mivturc  of  Kim- 
meridge  and  cretaceous  species  in  the  beds  of  Specton  and  Knapton  , 
anil  at  the  Meeting  ot  tin  lunch  Geologists  at  Boulogne,  certain 
reputed  cretaceous  forms  are  stated  to  have  been  found  in  the  Port- 
land beds,  such  ax  Corbi*  comtgata%*  Sow.  *p. 

•  In  point  of  fact,  the  gault  here  has  been  deposited  on  an  uneven  surface  of 
lower  grawnaond. 

f  Of  the:  moHu-eooi  fauna  of  Urn  an- called  lower  greeaaanil  of  the  5.R.  t»1 
England,  not  a  ainglv  species  passes  up  Into  the  gault. 

J  Nor  it  this  the  only  locality  when*  the  rrputed  lower  hedi  of  the  eretaeeoua 
aeries  would  *eeui  to  belong  rather  to  the  oolitic.  After  describing  a  section  at 
Saulxc«-aux-Bois,  M.  d'Archiac  obftCMes,  "  On  vuil  int'ict  it  y  a  cu  une  sort*  d'os- 
eillation  entre  lea  dernien  a&umcna  juraniqucs,  et  Ui  premtirca  couches  crrta- 
c£ea."— tifoupa  Moycn  de  la  form.  Cr6t.  p.  283. 

VOL.  VI. PART  I.  2l 
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TlCKKM»ATVI.4*. 

•cJla,  Sow.  {Forb*,  Quirt.  Jouro.  GcoL  Soc 

vol.  I.  p.  343.] 
lata  f  lotmimn ).  Smr. 

ntwitfanpb,  Sato Oolitic  D'Archiac. 

ublouga,  Sine Oolitic  Von  Ouch. 

truncatt,  Sow.  (not  T.  Aitcriana,  d'Orb.) ...  Oolitic(uppcrmoitbcdj).GenDiny. 
tlquetM,  Sow.  [Vou  Bucb. 

kubtrilobau,  L*ym-  M«ci.  Geol.  Vt.  pi.  15. 
t  7-9. 

<  unarm ,  ft»      PO&fe  J    OR  i-   Bi    •'"-'- 

f.  5-10. 
Moutoniana,  d'Orb.  [Sbarpe,  MSS.] 
Icncoidca,  Ltym. 
Emakcivi'm. 
ticonmuciiiU,  d'Orb.   Devize*.  Furze  Hilli.  Ncoc  of  Frince.  Vu»y. 

»ubqna<lrAt\n,  Harm.     ... Hill. 

Havrloi. 

— .    Compare  with  N.  deprenua,  d'Orb, ...  Oolitic. 

la  the  question  which  seems  to  be  raised  by  the  position  and  con- 
tents of  the  Farriugdou  deposits,  as  here  described,  it  is  not  so  much 
the  identity  of  upccifu:  fornix  whirh  wc  have  to  rnninlrr  as  the  f«u<- 
ofitsfaunn  as  n  whole:  between  deposits  which  hnve  no  sprdes  in 
common,  as  between  the  neocomian  and  the  gault  and  upper  greeu- 
aand  group,  such  a  feature  is  the  only  one  we  can  take  as  a  means  of 
comparison.  An  agreement  of  this  sort,  when  it  may  exist,  may 
perhaps  appear  to  some  as  of  no  grent  vnlue ;  if  so,  this  is  not  the 
place  to  controvert  such  a  notion  :  what  is  meant  by  the  expression 
is  this,  that  a  genus  or  genera  may  be  subdivided  into  natural  groups : 
and  that  fossif  forms  olieu  correspond  with  geological  divisions,  just 
as  wc  ti tnl  like  groups  union-;  nclual  forma  referable  to  particular  re- 
gions of  depth  or  of  geographical  area ;  it  is  this  grouping  which 
imparts  to  a  fossil  fauna  its  peculiar  fades,  as  compared  with  another, 
when  the  same  generic  forms  aioue  are  considered.    The  fades  of  the 

liossic  Ammonite*  consists  in  the  preponderance  of  Von  Buch'a  groups 
of  "  Arietes"  and  "Fnleifi'ri  ."  flint  of  tin  rrvtmcmn  Xnutrli  in  the 
lines  of  furrows  which  cross  them  transversely.  The  neocomian 
ammonite  (A.  Nutjieldien*i*>  Sow.)  is  more  nearly  allied  to  certain 
tipper  oolitic  forms  than  to  any  from  the  gauh  and  upper  greeiisand; 
so  much  so,  chat  it  is  constantly  quoted  a-  ori-unin^  m  the  Portland 
beds ;  and  Mr.  Morris,  in  his  description  of  the  Nautilus  Saxhyi% 
pointed  out  that  it  was  referable  to  a  group  of  which  all  the  forma 
were  oolitic.  In  the  same  manner  the  neocomian  snecies  of  Opts, 
according  to  M.  d'Orbigny,  is  very  like  certain  oolitic  onex ;  a  like 
rcriult  is  obtained  with  reference  to  the  Fnrringdou  Brtcmnitra,  Trre- 
f/ratula,  corals,  and  sponges. 

*  The  rnoftt  abundant  'f'mbratufa  at  Pur  naff*  km  it  one  which  prrwut*  grrac 
variety  of  form,  and  which  is  evidently  the  sonic  tpecici  quoted  so  often  by  con- 
tinental geologist*  ■»  hiplicatn;  It  iw  often  rr*rtublc»  tlirnniiafn  mid  prraralti  n( 
Sowerby,  ami  trvetal  necmiiuiaii  fnrmi  of  Lc.ynieric  and  IVOrbigny,  and  it  niotl 
probably  a  form  common  to  a  great  part  of  the  oolitic  and  cretaceous  soriea. 

"2  l  "2 
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The  rouilf*  whieh  I  infer  from  WD  observations,  though  t be  Area 
vititoil  ww  ftrj  hunted,  arc  not  without  aome  interest  and  novelty  : 
they  are— 

1st.  That  the  frcahwnter  conditions  of  a  portion  of  our  WcsJdcn 
wore   to  ut    .(ini.tiijKnaiioinn   with  the    Portland   beds,  or 

belong  t"  tin-  ooHtie  period. 

2nd,  That  the  ironnand*  and  gravel*  of  the  counties  of  Wilt*  and 
BorkaUn  arc  of  the  age  of  the  Neoconiian  formation  of  the  conu- 
ncntnl  geologists. 

3rd.  That  the  Neocomian  formation  is  unconformable  with,  and 
separated  from,  the  true  cretaceous  series  by  a  wide  interval  of  denu- 
ilnlinn. 

Uli.   That  i lie  aspect  of  its  fauna  us  partly  oolitic. 

5th.  That  the  identitv  of  the  material*  of  the  grave]  beds  of  the 
Farringtlnii  and  Portland  beds  shows  the  condition  of  the  area  of 
water,  as  to  extent,  depth,  mid  direction  of  distribution,  to  hate  been 
nut-  for  hoth. 

6th.  That  the  Farringdon  bed*  and  their  equivalent*  (lower  grecn- 
annd)  must,  therefore  be  considered  as  the  remains  of  an  independent 
formation,  of  which  the  Rttttt  portion  was  removed  by  denudation 
before  the  deposition  of  the  Gault. 
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LIBRARY  OF  THE  GEOLOGICAL  SOCIETY, 

April  Ut  to  June  30/A,  1850. 


I.     TRANSACTIONS  AND  JOURNALS. 

PrrttntrJ  htf  the  rfxprrtire  Societies  and  Editor*. 

Acadkmik  Koyale  dca  SdCBOM  ll  Paris,  Compter  Rcndua  dc  P, 
Tome  EXX.  nos.  ?-fll.  Prem.  8m.  Deux.  S6rie. 

American  Joumnl  of  Science.     Second  Seric*,  vol.  ix.  no*.  26  &  27. 

— - —  Philosophical  Society,  Proceeding*.     Vol.  v.  no.  44. 

A-o.-iiic  Society  (Royal),  Journal.     Vol.  xii.  part  2. 

Astronomical  Society  (Koyal),  Memoirs.      Vol.  xviii- ;  and  Monthly 

Notices,  vol.  ix. 
Athenrrum  Journal,  April  to  June. 

British  Association,  Keport  of  the  Nineteenth  Meeting  of  the. 
Calcutta  Public  I.ibrnry-     BtpOTt  i'nuii  February  to  December  1819. 
Chemical  Society,  Quarterly  Journal.     No.  y. 
Cornwall  Geological  Society  (Koyal),  30th  Annual  Report. 
Dijon,  Academic  des  Science*,  Mcmoire*.     Anncca  1  S-l."*— IH-IH- 

France,  Socie'te   QtdoAm  de.   Bulletin.     Deux.  Serie,  tome  T& 
F.  4-lfl. 

Geological  Society  of  Loudon.    Plate*  to  Vul.  ii.  Transactions,    First 
Series.     From  thv  Roy nl  It\*titution. 

Horticultural  S«>,  ntv.  Journal.     Vol-  iv.  part  4,  and  vol.  v.  part*  I 
and  2. 

Indian  Archipi-lajro,  Jimrnal  of  the.      Vol.  iv.  noa.  1-4, 
Montpellier  Academic   dc.-*   Sciences  ct  Lettres,  Mcmoircs  dc  la  Sec- 
tion da  Science*.     Annce  1848. 
Munich  Academy  (Royal),  Ahhandlungen.     Vol.  v.  part  3. — Bul- 
letin, 1849;' Almanach,   IM9,   Buchncr,  Dr.  1..  A.    I'rl.n 
Aniheil  dcr  Phannacie  an  dcr  Entwicklung  der  Chcmic,  1849. 
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New  York  Lyceum  of  Natural  History,  Annal*.  Vol.  iv.  no.  12,  and 
vol.  T.  no.  I, 

Philadelphia  Academy  of  Natural  Science*,  Journal.  Vo1.it.  no.  12 ; 

vol.  r.  no.  1 ;  and  New  Series,  vol.  i.  part  -1. 
Philosophical  Magazine,  April  to  June.   From  R.  Taylor,  Esq..  F.G.S. 

Puy,  Soeic'lc'  d' Agriculture,  Sciences,  Arts  et  Commerce  du.  Annalc*, 
vols,  i.-xiii.,  and  vol.  xiv.  Preni.  Sem. 

Society  of  Art*,  Statement  of  Proceeding*  preliminary  to  the  Exhi- 
bition of  Industry  of  all  Nations,   1651 1 

Torino,  Rcolc  Accndnnia  dcllc  Scicnxc  di.  Mcmorie,  Scria  Second*, 
tomo  x. 


II.  GEOLOGICAL  AND  MISCELLANEOUS  BOOKS. 


Xam**  in  italic* pr f tented  hy  Author*. 


Admiralty.  Sheets  completing  Vol.  i.  of  Astronomical  Observations 
made  at  the  Kovnl  Observatory,  Cape  of  Good  Ilopc,  in  the 
year  1834. 

Agassis,  Prof.  L.  Lake  Superior:  it-.  Physical  Character,  Vegeta- 
tion, and  Animals,  compared  with  those  of  other  and  similar 
regions. 

.     The  Geographical  Distribution  of  Animals. 

Bfron*  P.  SystOnu-  ile  Geologic  et  Origine  dea  Comitea,  ou  tres- 
court  resumed  du  Diuftmi  Volume  «lc  l\\tmo*phcrologic. 

Black  well,  J.  K.  Report  on  Ventilation  of  Mines.  From  Sir  P.  0. 
Egcrton,  Bart.,  Sf.P.,  /".(,.. V 

Bouchard-Chan  tercaur,  M,  Mc'moire  eur  un  Nouveau  Geure  de 
Brachiopodcs,  formant  lc  Passage  dca  Formes  Articulcea  a  ecllea 
qui  iu-  If  sont  pas. 

Brt*t.  C.  ft  Notes  on  a  Map  of  the  World.  Fasc.  I.  On  the  Coo- 
figuration  of  Continents. 

British  Museum.  Report  of  the  Commissioners  appointed  to  inquire 
into  the  Constitution  and  Ifou-mmcut  of  the.  From  Sir  P.  G. 
Eyerton,  Bart.,  M.P.,  P.fl  ft 

Conrad)  T.  A.  Descriptions  of  one  new  Cretaceous,  and  seven  new 
Eocene  FnwiU 

tonuhr/iif,  Charlrt,  M.D.  On  the  Influence  of  Carbonic  Arid  Gas 
ou  the  Health  of  Plants. 

Davidson*  Thomas.     Memoir*  xur  quclqucs  Brnchiopodes  nouvcaux 

ou  peu  connits. 
.     Note*  on  an  Examination  of  Lamarck's  species  uf  Fossil 

Tercbramlsc. 
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Baron.     Suite  d*s   Mcmoires  et  Observations 


iy Utmbrea-Firma*, 

de  Physique  et  d'Ubtoire  Naturelle. 

Itinc*raire  propose'  h  la  Soci(W  Geologique   de   France, 


dans  sa  reunion  extraordinaire  a  Alaia,  le  30  Aout,  1846. 
.     Observations  sur  la  Terebratula  Diphya- 

jyOrhigny,  Atcide.  Conra  fileWntairc  ric  Paleontologic  et  de  Geo- 
logic Stratigraphiqurs.     Partie  1.  et  Tableaux. 

.  Paleontologie  Francaise,  Termini  Jurassiquca,  Liv.51- 
57,  et  Terrain*  CreWcs,  Liv.  137-150.  From  J.  C.  Moore, 
Esq..  Sec.  G.S. 

Faraday,  Michael.  Experimental  Researches  in  Electricity  (23rd 
Series).  29.  On  tnc  Polar  or  other  condition  of  Diamagnetic 
Bodies. 

Fournet,  J.     Suite  des  fitudes  *ur  la  Geologic  do  la  Partie  des  Alpes. 

Gray,  James.  The  Earth's  Antiquity  in  Harmony  with  the  Mosaic 
Record  of  Creation. 

Homersham,  &  C.  London  (Watford)  Spring  Water  Company. 
Report  to  the  Directors. 

Hopkins,  William.     On  the  Transport  of  Erratic  Blocks. 

.     On  the   Internal   Pressure  to  which  Rock  Muses  may 

l>e  subjected. 
Howard,  Luke.     Papers  on  Meteorology  ;   Part  II.  of  the  Appendix 

to  Barometrographia.    From  the  Editor,  E.  W.  Brayley,  E*q.t 

F.G.S. 

Jackson,  C.  T.  Remarks  on  the  Geology,  Mineralogy,  and  Minei 
of  Lake  Superior. 

.     Ou  the  Geological  Structure  of  Kcwceuaw  Point. 

Man/etl,  G.  A.t  LL.D.     A  Day's  Ramble  in  and  about  the  Ancient 

Town  of  Lewes. 
Marcel  de  Serres,   Pubrueil,  et  Jeanjean.     Recherches  »ur  Us  Osse- 

mens  Humatiles  des  Cavcrnca  dc  Lunelbri).    From  l*ord  At/red 

Churchill,  F.G.S. 
Martin,  John.     Outline  of  a  Comprehensive  Plan  for  Diverting  the 

Sewage  of  London,  &c. 

Morris,  John.  A  Tabular  View  of  the  principal  Fossiliferous  De- 
posits of  the  British  Isles.  (2  copies.)  From  J.  C.  Ncsl/it,  Esq., 
F.G.S. 

Mytnc.  R.  W.     Sections  of  the  London  Strata. 

Pc.rrry,  Alexis.    Meinoires  stir  les  Tremblements  de  Torre  (various). 

Phillips,  John.  Report  on  the  Ventilation  of  Mines  and  Collieries. 
From  Sir  P.  G.  Egerton,  Bart.,  M.P.,  F.G.S. 

Ponri,  Giuseppe.  Osservaxioni  Geologiche  fatte  Lungo  la  Valle  La- 
tins. 
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Reeve,  Lovell,  and  Artbur  Adams.     Tbe  Zoology  of  the  Voyage  of 
H.M.S.  Samarang,  No.  6.     Mollusca.  Part  2. 

Report  on  Accidents  in  Coal  Mines.     From  Sir  P.  G.  Egerton, 
Bart.,  M.P.,  F.G.S. 

Trimmer,  Joshua.     Proposals  for  a  Geological  Survey,  specially  di- 
rected to  Agricultural  Objects. 

■  On  the  Geolojrv  of  Norfolk  as  illustrating  tbe  Laws  of 

the  Distribution  of  Soils.     (2  copies.) 


GEOLOGICAL  SOC1KTY  OF  LONDON. 


ASNVJl  GESE1UL  MEET1XG.  FKH.  15,  1850. 

REPORT  OF  THB  COUNCIL. 


The  Council  of  the  Geological  Society  have  the  satisfaction  of  an- 
nouncing to  the  M« -in  hen  the  flourishing  condition  of  the  finances  and 
other  affairs  of  the  Society.  Thy  lints  show,  however,  a  small  climi- 
imiinn  in  the  aggregate  numbers  of  Fellows. 

During  the  post  year  lb"  new  bellow*  linve  been  elected  wlio  have 
paid  their  adiiu»iou-fcc*»  besidea  ]  elected  in  a  former  yenr  who  has 
paid  his  «dmissimi-foe  (hiring  the  yenr  ;  iiktciw  17.      The  death*  on 

the  other  hatnt  hoT6  bsD  I  I.  besides  8  resignations  and  1  removal; 
decreased.    There  has  been  no  change  in  the  number*  of  FordgDOT 

[hiiiuiiirv  Member*.  Amongst  |)er*onnj^e»  of  Tlnyal  IHimmI  iln*\  have 
been  honoured   by  the  elect  inn  «f  II.H.I1.  Prince  Albert,  wliilc  they 

have  to  lament  the  Ins*  of  II. M.  Christian  VIII.,  late  king  of  Den- 
mark. The  total  diminution  in  the  number*  of  the  Society  baa 
therefore  heeq  0,  thus  reducing  the  number  from  *!U  at  the  close  of 
IIS  IX  to  HXX  ut  the  ehi  ID. 

Its  63D0aW  rf  hflOMB  *>vcr  expenditure  UUXmnCsd  ED  the  former 
Report  bus  continued  during  the  pnst  year,  the  balance  in  favour  of 
the  Society  nnmuiiting  to  j£(i3  1U.  So.  in  addition  to  the  excess  in 
the  ptsfitt&ni  year  of  £286  fo  (I«\  Thi*  \n  tin-  more  satisfactory, 
inasmuch  as  the  Council  have  been  under  the  necessity  of  laying  out 

a  larger  sum  than  usual  in  painting  and  repairs,  and  have  also  paid 
mi  ■ncHtfonsl  sum  to  the  Assistant  beorttary  for  additional  services  in 
rhe  Museum. 

The  number  of  existing  compounder*  at  the  close  of  the  past  year 
was  the  same  as  on  the  previous  anniversary,  one  compounder  having 
died,  and  one  Member  Inning  compounded  during  that  period,  sift 
Don  position  has  been  inverted  in  the  funds,  The  total  amount  re- 
ceived from  131  compounder*  hot  been  C  1126  10*.  The  amount  td 
Stock  held  hv  the  Society  at  the  close  of  IN4X  was  43663  15*.  II  i,  j 
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.vlu-ren*at  the  close  of  IB-Ill   it  aumiiutcri    bfl  '.,   of 

wfahk  thi  Mtlttntod  vnluc  on  the  3Ul  Dee.  1849  (Consols  being  at 
!)())  wo*  .£3153. 

Tlic  Council  have  to  announce  the  completion  of  the  firth  volume 
of  thr  Journal,  and  the  publication  of  the  first  part  of  VoL  VI. 

In  consc'i'iinn  of  (In-  anointment  of  Mr.  Nicol  to  the  I*rofc**or- 
»hip  of  Geology  in  Qn.m*  <  ollegr,  Cork,  the  Council  haic 

■gun  :-u,iipr!;i:i  tu  t.ikr  jttpi  -m  Bh  i  moonotwIiq  dunid  nd 
torily  fill  tin  office  of  Assistant  Secretary.  Hitherto,  Mr.  Niooi" 
duties  at  Cork  have  not  compelled  him  to  relinquish  the  task  of 
Bditbg  the  Journal,  hut  Uh*  Council  hit  how  MftTOU  »>1  losing  iw 
turn-  in  making  some  penmen-nt  arrangement,  which  will,  they  tn 

include  an  efficient  control  and  superintendence  of  the  CoBocfl 

They*  have  nlrt  :«l\  btt  D  enabled  during  a  portion  of  ihc  \<ik<\ 
owing  to  tin-  improved  state  of  the  Society's  nuances,  to  make  Mich 
arrangements  with  Mr.  Nicol,  that  he  was  enabled  to  give  Additional 
daily  attendance  at  the  apartments  of  the  Societv,  devoting  such  time 
to  tue  arrangement  and  superintendence  of  the  Museum. 

Carrying  out  too  resolution*  of  the  Council  announced  in  their 
address  last  IMA  they  have   the  NitiM'action  of  stating  that,  on  in 
tn   the   ju-t'nc  ;,ii»l   Mtlnu  en-oporntion  of  several  of  r In- 1 1    Mem 
many  of  the  morgan. c   tad  dttpUoatc  vpwamm  have  been  I 
from   thr    Foreign   Collection,  am!   tlic   valuable   organic  spccimeiw 
hitherto  consigned  to  the  crypts  for  want  uf  apace,  have  been,  or  are  in 
the  net  of  being,  incorporate  with  th«  Collection. 

Couiderabla  progress  has*  also  been  made  in  the  arrangement  of 
the  Foreign  Cnlieetinn,  the  details  of  which  will   he  more  appropii 
ately  described  in  the  Museum  Ucport.     The  -wem  adopt 
(Council  combine*,  on  they  trust,  all  the  prist  ma]  advantages  contem- 
plated cither  in  a  geographical  or  a  stratirrnphical  arrangement. 

The  OovdoQ  have  instructed  Mr.  Nicol  to  arrange  various  acts  of 
the  duplicate  specimens  of  fossils,  rocks  and  mineral*,  fur  the  puq 
of  presentation  to  some  of  the  many  public,  bodies  whit-h  lmu-  DM 
ji|.j.lic:i!iuti  fbl  iIh-ii  dving  p.*'*'  veara.     One  of  thtM  *et»  is  intendu. 
lor  (Jueen**  College,  Cork.     Sucn  a  distribution  mil  i 'tul  to  the  ex 
tension  of  geological  knowledge,  and  will  therefore,  they  feel  confi- 
dent. Mint  w'nh  the  IBprobtdaiD  of  the  Member*  generally 

In   :  *  with    t!  vm-rallv  expromed  last  rear,  the 

BeflNtaie*  were  authorized  in  prepare,  and  have  prvpnrrd,  an  alpha- 
heticnl  catalogue  of  the  hook*  m  the  Library  ;  the  Council  trust  that 
the  facilities  of  reference  thereby  uflfcfOd  iti*.fuctory  to  the 

Felliv.i  ;.  They  have  also  resolved  that  the  *nm  of  660  '■<  ( Iptotfl  J 
on  the  Library,  with  n  rocnit  certain  standard  work*  in  u-ry 

general  request,  rh.-  icqtrifkion  of  which  "ill  materially  add  to  the 
efficiency  and  practical  utility  of  the  Library. 

In  conclusion    they  ban'  to  announce  that  rhev  have  awarded  iln 
Wolbi*tori     Pnlludiurn    Medal    tVir    the   pffMeat    year  to  Mr.  William 

Hopkins,  M.  \   ofSt  IVter's  College,  Cambridge,  for  his  re- 
Dutrntive  uf  the  application  of  Mufliematii  I  and  Phjldca  to  Geology, 
as  shown  in  his  Memoir*.  puMi  1..I  ja  the  Philosophical Tran«ctions, 
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in  the  Cambridge  Philntophfcil Tratimfrtflini.  wd  in  the  Transactions 
oftkb  SocSftt)  ,  ud  tlmt  thev  liavc  grant*  d  the  balance  of  the  pro- 
ceed- of  tfcc  Donation  Pawl  for  the  present  venr,  amounting  to 
.£31  6*.  *>'/.,  to  Mr.  John  Morrk  F  G  S  ,  foj  the  purpose  Of  uahuj 
him  mi   the  publication  of  the  New  Kditkm  of  the  Catalogue  of  Br> 

ti^ll    Fossils  Oil    whirl*    [if   tS   I1UW  engaged. 


R*po*t  of  the  Muanim  anil  Library  Committer. 

The  Committee  beg  leave  to  present  the  following  Report  ou  the 
present  state  of  the  Library  and  Miwcum,  and  the  change*  made  in 
them  during  the  past  year. 

IfMtfMM. 

ItrititA  Collection, — Mr.  Nicol  has  looked  carefully  through  every 
drawer  in  this  collection,  and  fixed  down  all  the  specimens  which  had 
broken  loose,  ami  -seen  to  the  good  order  of  the  whole.  Hi.**  Report 
to  the  Council  of  May  16, 1  $49,  contains  such  full  details  on  the  sub- 
ject that  the  Committee  think  it  sufficient  to  refer  to  it. 

Muring  the  year  the  specimen*  of  Asnie  rocks  have  btCB  remnird 
from  the  two  cabinet*  in  which  they  were  contnined  and  have  been 
packed  up  in  paper  parcel*  in  accordance  with  the  order  of  the 
Council,  and  uuiler  the  direction  of  Mr.  Greeuough ;  these  par<:eU 
are  uow  \ ■I.-h-.-.I  in  the  reeessCH  Mow  tin-  window,  in  rli.-  LoTO 
UuWUllL  There  still  remain  in  thin  collection  nearly  250  drawers 
full  of  inorganic  specimens,  many  of  which  might  h  ngcoiuly 

removed  to  make  room  for  such  specimens  as  may  be  presented  to 
'In  Society,  and  to  allow  of  nm,  luin^  better  displayed  which  arc 
now  inconveniently  crowded;  hut  the  general  good  order  in  which 
this  collection  has  been  left  by  our  previous  Curators  leaves  little  to 
be  duue  to  it  beyond  occasional  attention  to  the  condition  of  the 
drawers  ami  the  proper  insertion  of  fresh  specimens  as  they  ore  re- 
ceived from  time  to  time. 

Foreign  Collection. — The  great  changes  which  have  been  made  in 
this  department,  b  carrying  out  the  vote  of  the  Council  of  March  21, 
render  it  necessary  to  report  upon  it  nt  some  length. 

The  Committee  appointed  to  carry  out  those  changes  commenced 
by  separating  nil  the  specimens  of  Minerals  and  Rocks  from  the  Or- 
ganic Remains;  and  this  they  will  treat  of  separately. 

Rocks. — In  accordance  with  the  vote  of  the  <  Otmcfl  of  Jnn.  31, 

the  unamuured  Foreign  Rock  Bpocbnciii  were  brought  up  from  flu 
eailltathat  they  might  be  examined  together  with  BUMS  nlrcndv  in 
the  Upper  Museum,  and  a  selection  was  made  from  the  whole  collec- 
tion thus  brought  under  review  upon  the  following  principle,  as  wont 
of  apace  rendered   it   impossible  to  keep  the  whole   in   die   Upper 

MllM-lllll. 

The  Committee  determined  to  retain  in  drawers  collections 
certain  wcll-descnbed  districts  of  igneous  and  volcanic  rock.'*,  wlm  li 
may  serve  as  terms  of  companion  with  other  districts ;  under  this 
head  vi Naples,  Auvcrgnc,  the  Siebcnpebirgc,  Ac,  nnd  nlso   flit 
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Prajberg  ooUeotlan  ofroaka  which  lias  an  I  <i  crest.  They  ha\r 

u!«o  retained  in  Liu    ilfnurrt   tin    BMIBMM   of  rock*    from   OOU&l 
which   have  not   hern  Dttppftd  geologically   i>r  are  ver  i  rtlv 

koov  omoi  are  ritta  tu  nily  sources  of  information 

with  regard  to  the  geology  of  such  countries. 

The  following  \»  the  catalogue  of  thia  part  of  the  Co 
order  in  vhieh  tlicv  will  now  be  found;  the  whole  are  in  etce-llrnt 
order  and  well-!at>cllcd. 


DrawfTi. 
SjHt/.lM'l^.ll 2 

Iceland    5 

Faroe  Islands 2 

HuiiL'ary 16 

FrevixTg 10 

The  HarU   6 

Wurtemherjc     10 

Sicbongebirge,  &c 8 

The  Hal 3 

llanlc-Loirt I 

Aimrgne    ti 

Ponza  Islands 2 

Naples.   &c 13 

India    Irt 

Biiruian  Enipirv 5 

( 'l<m*  1 

Such  seta  of  specimens  which  it  accmed  desirable  for  the  Society 
to  preserve,  hut  which  being  very  seldom  referred  to  Med  not  have 
drawers  appropriated  to  them,  have  been  packed  up  in  parcels,  care- 
fully  labelled,  arranged  geographically  ana  placed  in  the  crypt. 

but  of  Specimens  in  the  Crypt  in  parcels  from  the  Foreign 
Collection. 


Dnawt, 

Eastern  Archiiwlago   3 

Egypt 3 

Greenland    

Northern  regions  of  N.  Ame- 
rica    12 

Labrador 6 

Canada,  &c 6 

Brazil H 

Bueooe  Ami 1 

Md)  I*lc*    1 

Stifiit  of  Magellan  

N«\\  Zealand  9 

Van  Dumiicu'h  Land    1 

Nrw   Ihdljuid   9 

Greece 2 


A.X.  Sweden       2 

B.X.  Norway 4 

,.  Styria    ... 1 

B.o.  Cepe  of  flood  Hope   ..  i 

„  St   Helena I 

„  I  ale  of  France I 

0  V  Russia,  Crimea    1 

CO.  Cape  r1i»  Verde    I 

„  Asccuslon  Island     ....  1 

.,  Madeira 1 


E.      Piedmont 


F.    4  Hunoouu  I 

F.       Duchv  niSavtix    .  .        ..     '2 


F.X. 


G. 


Granada 1 

Bavaria I 

Spain I 

good]  of  Spain   ..     . .  I 

Switzerland I 


Switzerland,     Canton 
tie  Valai.% 

Switzerland,     GmtOH  . 
I      'and     / 

Switzerland,    Canton 
Tescino    ,  , 


I 


O.O.  Canada I 

H.     Euganean  Hills  1 

B.O.  New-  England 2 

„      New  feundlasd    ......  1 

New  /fifty             . .  1 


tNNiML  ner** 


I.     Syria 

.,     Bey  rout I 

„           „      Mdiint    L "I- UU 'i.  I 

„      Laacher  Sec    . . .      .  I 

„      Sicilv 1 

I.O.    New' York I 

„       New  Zealand  I 

New  England        .....  I 

K      Persia.  Bombay    ...    .  7 

I,.     Jamaica I 

„      Ilydrabftd 2 

„      Nagpur 2 

„      Malabar J 

„       Beehupure         1 

Indinn  Peninsula     ....  1 

„      India.  Mysore I 


L.O.  Califcroii 


M. 


...  I 


St.    Vincent,    (riiada.) 
loupe  and  St.  Lucia.  / 

„      St.  Helena I 

Kfiiical     I 

M.O.Trmidnd | 

.,       Panama I 

Mauritius,  Hand  of    . .  I 


(). 


Java  .... 
Sumatra  . . 
Borneo  . . 
China.  &c. 


Rhine,  Duplicate  Rocks.    I 
Crystalline  Rocks   ....    1 


There  ix  in  the  I'ppcr  Mu^um  a  collection  of  rock-specimen* 
arranged  mmeralogicaily  for  assisting  the  study  of  rocks :  (his  lias 
not  been  touched  tor  many  year*  ami  i-  WJ  imperfect.  The  Com- 
mittee regard  the  present  iu  a  favourable  Opportunity  fiw  improving  iL 
and  they  recommend  that  a  selection  be  made  from  among  th*  dupli- 
cate specimens  to  render  tbil  collection  as  perfect  as  |>09sible.  Had 
time  permitted,  the  Committee  would  have  umde  such  n  selection  and 
■ubnuttcd  u  fur  the  approval  of  tin*  Council ;  but  uol  liming  been 
able  to  do  so.  and  not  wiuhing  on  that  account  to  tu-lin  the  ■!■  jm  n\ 
which  the  Council  may  wish  to  make  of  the  vast  accumulation  of  du- 
plicates! which  cncunioer  th  ly'a  rooms,  thev  have  act  aside  a 
portion  of  the  duplicates  out  of  which  the  required  selection  may  be 
made  hereafter. 

Mineral*. — Acting  ou  the  vote  of  the  Council  of  Feb.  21.  Mr.  Pratt 
caused  all  the  specimens  of  minerals  in  the  vaults  to  Ik;  brought  Op 
to  the  tables  of  die  Lower  Museum,  where  thev  were  united  with  those 
which  had  been  removed  from  the  drawers  of  the  Foreign  Collection 
in  the  Upper  Museum,  and  the  wlmle  were  then  examined  and  coin 

Eared  with  the  specimen?  arranged  in  the  Mineral  Collection  in  the 
ibrary,  to  which  were  added  all  $uch  specimens  as  could  improve 
that  collection.     The  remainder  were  x*t  aside  as  duplicates. 

Foreign  Organic  Remain*. — Following  the  nlan  laid  duwn  \\\  ill- 
Council  on  March  31,  the  Committee  divided  this  part  of  the  collec- 
tion in  the  Upper  Museum  into  the  following  great  geographical  di- 
visions : — Europe, 

America,  divid.-il  into  Rritish  North  America,  &c. 
United  States. 
,,  ,,         Wwf  Indies, 

South  America. 
A*ia. 

Australia.  &c. 
Africa. 
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The  Couneil  li  hil  (Imt  thr  thrw  first  of  these divisions 

should  be  arranpnl  atnttiKraphically,  ami  theme  W  ihoald  he  placed 
in  geographical  order,  the  ('"irimiltee  proceeded  so  to  arrange  them, 
adhering  strictly  to  the  rule  laid  down  by  the  CoODcfl,  fin;  t ] . .  spe- 
cimens troin  d  ("uiiirn  or  important  districts  should  not  be 
mixed  in  the  nun«  drawer.  The  following  is  the  progress  which  ha* 
been  made  in  this  part  of  the  labour : — 

Ki/ropt,  Tertiary  Serif*. — The  following  drawers  have  already  been 
arranged  in  or.hr  ; — 

Cabinet  A. 

1st  drawer     Fossil  shells  from  Uddevslla. 

2nd  Sc  3rd  drawers. .  Breccia  from  Gibraltar. 

1th  drawer Shell*  fan  the  Looks.      Ithiiie. 

5th  !••  Mb  drawers. .  Shells  from  SieiK.     I'liOottM 
Huh  &  1  Uh  drawers  Stalls  from  Toiifaiue. 

I2A  drawer  .  .  Shell*  ftoin  Pruv.  d'Aim 

7  drawer*    Shc-IU  from  Bordeaux.      Miocene. 

Cabinet  D, 
5  drawers.  Shells  from  Turiu.      Miocene. 

4  M        Inii'ii  -inn;  of  Leaves  and  Fish  in  the  Brown  Coal  of 

Germauv , 
8        M        Fossils,  various,  from  Malta  and  Goxo. 

Cabinet  C. 
■I  drawers.  Rocks  and  Fossils  from  Malta. 

t         „         ' Gibraltar. 

I  ,t Madeira. 

1  || Azores. 

2  || Sj>; 

2        „ Fiacerua. 

1  ., Belgium. 

Cabinet  D. 

2  drawers.   Shells,  &e.  fium  Lisbon. 

3  „        Plants,  Insecti  and  Rsbaj  from  the  freshwater  deposita 

at  Aix  in  Provence. 
2        .,        Vegetable  Impressions.     Samos. 

1  „  -liwater  Shells  from  Smyrna. 

2  „         Fish,  arc.  from  the  Province  of  Verona. 

5  .,        Shells.  &c.  from  Malaga. 

Cabinet  B. 

1  drawer.  Shells,  Ac.  from  Baasano,  Ac.     Eocene. 
14       ,,        Marine  and  Freshwater  Shells  from  the  Paris  Bavin. 

<  -cut re  Cabinet. 

No*.  9  to  15  inclusive.  Jaw*,  Teeth,  Bones  and  Casts  of  Bones 
from  tliv  BooaiW  freshwater  deposits  in  thr  neighbourhood  of  Paris. 

No.  16.  Bones  and  teeth  M  I  run  Sj,rl<ws  from  the  Cave*  of 
Kcheuox  near  Veaoul,  France, 
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Europe,  Secondary  Serifrt,  arranged  a*  follows  :  — 

Faxoc  Limestone. .       I  drawer. 

Sehnecbcrg 2 

Macstricht    ....  /       .,        viz.  Zoophvtc*    .     3 

Coudnftn  .   3 

Molluscs    . .     I 

Belgium 9       ,,        from  Looifbtf£  Aix-ln  ChapchV, 

&c. 
France 11       „       viz.  Cretaceous  and  Oolitic  7 

I-ias I 

Neuchatel    1      .,       Neoeomian. 

Sardinia    .... 2      „       CtcUccoiis. 

Bcoorar I      „      Waachdfcalk, 

Baden I       „  do. 

Tltiniii'MA       .  .  I  „  dl>. 

M;ui%feid 2  „  Copper-clAtrs. 

Bavaria     15  „  Mostly  Oolitic. 

Wurtemberg    ....  1  „  OoUttO. 

Spain .  1  ,,            do. 

Portugal  ........     i     „     Gntaotou. 

Russia 2      ., 

Crimea. 2      „       Cretaceous. 

Sicily    I       „ 

E.*rhwcller 1  Pormatinn  duuhtfiil. 

Glaris       ..    2      „  do.  do. 

The  above  are  already  hi  nurtit-it  nt  order  for  convenient  reference , 
most  of  the  specimens  have  the  localities  marked  and  some  of  the 
tspecies  arc  named  ;  but  the  whole  series  requires  a  farther  review, 
•specially  with  a  view  to  discarding  useless  specimens  and  duplirui. 

Europe,  Pattvosoic  Seriet. — Fifty-two  drnwerB  belonging  to  thin 
series  are  already  placed  in  the  cabinets;  n  few  of  than  had  been 
arranged  in  excellent  order  by  Mr.  Lonsdale,  but  the  rest  will  renuirc 
considerable  labour  to  bring  t"hem  into  order,  a*  th< -v  m  crowded  l»oth 

with  specimens  of  no  value  and  with  duplicates  to  such  an  extent  that 
the  Committee  think  it  usele**  to  offer  a  li*r  of  them  in  their  present 
condition.  When  arranged,  this  part  of  the  collection  will  be  fully 
equal  in  interest  to  the  other  scries,  containing  very  rich  collections 
from  the  Silurian  formations  of  Norway*  Sweden  and  Russia,  the 
Devonian  bed*  of  the  Rhenish  Provinces  and  the  Devonian  Bid  Csr- 
lmuiferous  formations  of  Russin,  besides  minor  colleetiuns  from  otlicr 
countries, 

British  North  America.— Twenty-seven  drawers  already  arranged 
in  fair  order. 

United  States. — Forty-six  drawers,  the  arrangement  of  which  has 
been  about  half  completed.  The  collection  of  Palaeozoic  Shells,  he. 
from  the  Western  State*  and  of  Coal-Plants  from  Pennsylvania.  &c, 
are  of  great  interest. 
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W+aI  UritM,  vis.: — Antigua       . .  !"  drawcr*- 

linuui  ...  I 

Bermuda. ...  4        „ 

IliirlmiliH  •  1 

igo..  2 

South  America. 6 

tyyp* *       n 

MatfirffiiMfiir I         „ 

At'strtilio 13 

Van  DfaMft/*  Land -I 

dria 36      „ 

Little  has  bMD  doneto  &t latter  H visions  of  the  ejection  beyond 
placing  the  drawer?  in  those  eoluncXa  iu  which  they  ore  to  rcn. 
The  ooHftfttionfl  tVoin   IViinlichrrry  and  Cnteh  and  part  of  rl 
Indiftu  anira  HOC  louud  in  good  order  :  in--!  of  the  rest  will  require 
much  labour  upon  their  armngen 

Besides  what  have  been  nuiiumied  ibOTQj  tin.  re  rtilJ  rerimiu  m  few 
drawiT-   in    I  ..■  ii    M  u  -run.  the   Contents   of  n-hieh  bar*  to  be 

sorted  and  then  worked  into  their  proper  places  in  the  cabinet*.     A 
i;1mt  nf  specimen  i,  mam  of  i hem  of  great  interest,  which 
have  long  lain  unseen  in  the  crypla,  v»i!l  have  lo  be  brought  Into 
Foreign  i   upstairs,  lo  whieh   the*   will  limn  :i  nm-t  valuable 

Addition;    and   Mime  recent    donation*   liiieluduig  the  rich   rnlleetion 

from  the  Cape  of  (Jood  nope,  M-nt  by  Mr  Vtnerstone)  have  to  be 
incoqwrated.  It  i-  nut  pontile  at  present  to  form  any  accurate  idea 
pt  iin-  ipeoc  these  additions  eiD  oocnpjj  bnl  so  much  roona  has  been 
made  in  the  Upper  Mneeuin  by  the  removal  (if  rock-speeimens  and 
the  di+caiding  mere  rubbish  md  duplicate*,  and  *o  much  more  space 
may  yet  be  gained  by  a  more  thorough  needing  of  the  content!*  of 
tin-  drawers,  that  the  Committee  have  little  doubt  that  the  space  will 
be  found  mow  than  KufHeient  for  the  whole  of  the  Foreign  Collection 

at  present  belonging  '•'  the  Society. 

Cotteeliowr  prwrverl  in  the  Crypt*.-  Ucm<I.  s  what  have  been  al- 
ready mentioned  under  the  hcedi  orBocki  md  Minerals,  there  still 

remain  downstair*  more   than  100  boxes  of  Foreign  and  British  apo 

|        IM-llN. 

The  Foreign  specimen*  have  been  roughly  examined  by  the  Com- 
mitter- umin  SIC  qnitfl  r&lockoi  :.n«l  bid  DOttS  bt  thrown  away  ; 
many  are  duplicate*  of  specimen^  QpsUin  which  might  bt  jpTenaWBT  ; 
but  then  arc  also  very  many  \aluaiih-  tprritnens  which  should  bo 
placed  in  tin-  drawer*  of  the  Foreign  Collection.      It  will  be  l  work 

of  conaderabtfl  labour  to  itparete  tbeMj  bat  as  it  is  not  that 

tills*  could  be  done  properly  while  they  remained  below  in  tin   il.uk. 

lhc<   onieuttee  IiftVC  had  |  In SflO  r. -Lull  ed  lo  the  room  On  I  lie  >;i  <  mud-floor, 

and  hate  COnmenOfid  a  detailed  examination  of  them.  They  recom- 
mend that  the  boxes  remain  whi  in  until  this ennsnition  be 
completed  and  their  content*  hi              posed  of. 

Pepftenf'ee. — It  hes  been  stated  nhim  iii.it  the  Committee  birrs 
nlrenily  IN  apart  n  lar^e  miruher  of  duplicate  *jh  imen  ol  I  lock a 
and   Minerals  whieh  were  only  an  eneumbranee  to  the  OoOfCttO 
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the  Bookt} ,  but  which  may  lie  of  great  ralw  to  Um  Kurami  of  otba 
Institution*.  Up  to  the  present  time,  the  Council  have  only  presented 
a  collection  of  igneous  and  volcanic  rocks  10  the  ITllHWIIII  of  Practical 
Geology,  and  a  set  of  minerals  ami  of  rot  k  •  |h*ciiih  ns  to  the  Museum 
of  the  Queen'*  College  at  Cork  :  according  to  the  last  rote  of  the 
(Council,  tho  remainder  of  the   duplicates  of  Kocks  and  Mineral;*  arc 

now  being  divided  into  sets  convenient  for  preseiitutinn.  which  the 
Committee  recomnuod  to  he  prctaiteJ  to  other  institutions  in  wUt  h 

tliey  D0  ennrnhulc  to  the  spread  of  the  *eienee. 

'Hie  Cm  have  not  yd   made  fUffideal  proeress  in  the  ar- 

rangement, of  the  Foreign  FYwrilll,  to  propose  to  tin*  Conned  any 
immediate  Sltribiitiun  «>!  duplicate*  >>i  thrin  ,  hot  tliev  hope  that  tin- 
work  which  tluv  have  began  will  he  muted  forward  by  the  Council, 

and  that  all  the  dtiplictUM  both  of  British  and  Forvijni  Fossil*  may 
l>f  removod  from  the  collection*  and  from  the  crypt*,  and  may  ho  dis- 
tributed where  the)    nmy  conduce  to  the  plOgtttl  of  Geology. 

The  Committee  cauuoi  eoinlml.-  without  impressing  on  the  Coun- 
cil the  necessity  of  authorizing  the  Curator  of  the  Museum  to  njee: 

nil  viilurl.  »:i  ipoujjuan  a*  they  enter  the  Society**  apartment*,  either 
under  the  control  of  one  of  the  Secretaries  or  of  a  Committee  ap- 
pointed for  the  purpose.  This  would  he  a  very  slight  labour  if  ll 
were  done  week  oy  week,  and  had  it  been  done  formerly  would  have 

aaved  h*lf  the  work  of  the  pre*eiit  I  '<u.ii:iiuer.  To  avoid  *uch  labour 
being  ngaiu  required,  it  i«  recommended  that  a*  toonoi  new  specimens 

have  been  exhibited  in  the  Meeting-room  they  should  he  examined, 
the  worthless  portion  thrown  away,  the  duplicate*  separated  and 
packed  up,  and  the  rc.it  sent  at  once  to  the  place  they  are  intended 
to  occupy  in  the  collections. 

Library. 

During  the  past  year  mnnv  unbound  volumes  have  been  bound. 
A*  the  shelves  in  the  Library  were  overfull,  space  ha*  been  made  by 
removing  a  number  of  hook*  to  the  shelve*  in  the  < 'ouneil-rooin,  Se- 
lecting for  removal  such  periodicals  as  form  long  series  and  are  seldom 
referred  to. 

In  accordance  with  the  wish  which  h;u  been  expressed  by  tunny  of 
the  Members,  a  copy  of  the  Catalogue  bal  been  arranged  alphalicti- 
cally  with  reference  to  the  shelves  occupied  by  the  books,  which 
prove*  n  great  assistance  to  those  who  make  iim  of  the  Library. 

The   (  mninittee   have   •  »m   renson   to   lie  satisfied  with  the  eondi 
tion  of  the  Library;  but  tluv  hope  that  the  Council  will  be  uhle  to 
devote  a  moderate  sum  to  the  purchase  of  new  books,  and  to  com- 
pleting a  few  works  which  are  now  imperfect. 

Signed,  IUniki.  Suarpe. 

Si:.uu.i:s  Wood. 

24th  January,  1950,  g    P,  Pa  WT  JMT  D.  ShaRPE. 

John  Monti 
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Comparative  Statement  of  the  Number  of  the  Society  at  th 

the  year*  IH-ltt  and  1849. 


Dec.  31.  1848. 

Compounders 131      -  • 

Hcvuknts    233     ... 

Nmi-u Muh&tfl AZ7     . .  . 


D«c.  31.  1 

131 


821  Blfi 

Honorary  Members 19  ....  19 

Forrign  Members    ."iO              50 

IVrtonugw  of  Royal  Blood        1—73  ...  4—73 


S94 


s.s.s 


General  Statement  erplanatory  of  the  Alteration  in  the  Numb-. 
Fettows,  Honorary  Member**  §•€.  at  the  close  of  the  year*  ltd* 
ami  1849- 

Number  of  Compounder*,    Rcwdcnta  and    Non-residents, 

IVrtmlwr  81 .   I  B48 g£| 

^rf.Fello*,] Jd*mng*  toowl  Nl)n.^illrnt  ..     , 

,  and  pflU  m  IS49 J  - 

Pellow»   rWted,   ami   paid,   during  1   Kr-vidrnta  II 

I M9 J  Non.wwilcnU         G 

—16 

—  17 

838 

Deduct,  Compounder  decrnsrd ) 

Residents  „ 7 

Non- residents      C 

Resi^med H 

Removed 1 

—  23 


T.-iftl  number  of  Fellows.  Slit  Dee.  1849.  at  above  . . 

Number  of  Honorary  Member*,  Foreign  Members,  And  1 

Personages  of  Koval  Blood,  December  31,  184H  ...  J 

Add,  Pltsuiuiet  (if  fioyal  Blood  elected  in  1849     

Deduct,  Personage  of  Royal  Blood  deceased 


816 

73 

1 

74 

1 


A*  above       73 


wsi  U.  ki:l*om. 
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Number  of Fetlowt  liable  t"  .tnnuot  Contribution  ut  thectofttrf] 
with  the  Alteration*  during  the  year. 

Number  at  the  clow  of  1*1*  .  .  

Addt  Elected  and  paid  in  ISI0    II 

Noo-resident*  who  became  Resident . .  -1 

Deduct,  Deceased 7 

Kr*ii.'nril    .  .  • ..       t 

Compounded     1 

Became  Non-resident   6 

Removed 1 

—       20 

As  above     238 


Dbcbasgd  F«llow*. 

Ver*onage  of  Hoy  at  Mood  ( 1 ). 
His  Majesty  Christian  VIII.  Ring  of  Denmark. 

Com/tou/idtv  ( 1). 

Samuel  Turner.  Esq. 


lion.  Charles  AMhhiindiuiu. 

Earl  of  Auckland. 

T.  W.  Beaumont,  Esq. 


BuMwIs  (/). 


Bishop  of  Norwich. 


Major  T.  II.  8.  Gierke. 

A.  L.  Gowtr,  Bm|. 
U.  Healhfield,  Em}, 


Robert  Anaticc,  Esq. 
William  Bullock,  Esq. 
Frederick  Dixon,  Esq. 


Non-resident*  (6). 


S.  Hibbert-Wnre,  M.D. 
Ripht    Etan.    Mitmur    Fitx- 
prruld.  Knight  of  Kerry. 


George  Sibertoji,  E**j. 

Personage  of  Royal  Wood  elected  a  Fellow  during  the  year  1849. 

His  Royal  Highness  Prince  Albert  of  Saxe  Coburg  and  Got  ha, 
K.(;..  MLS, 


The  following  Persona  were  elected  Fellow*  during  the  year  1849. 

March  7th. — Edward   0.    Ravenshnw,   Esq.,  Conduit   Street  ;    nnd 

Henry  James  Slack,  Esq.,  Sion  College. 
21st. — James  it.   Lynde,  jiiu.,   Esq.,  (treat  Gcorpe  Street. ; 

Rear-Admiral  Sir  Thomas  Trowbridge,  O.B.,    Eaton    Finer  ;   and 
M.  Svlvain  Van  da  Vrver,  Portland  Place. 


\n 


ANNlVKaStm    HKI 


April  4th. — B«T.  BbCttCfff    PrOQt,  <  'aiiibcrivrl!  ;  John  15  ntli-% ,   K  ^  . 
l.iml    Plac*:    and     LfevL  Doi     WIDSftlB     Rett      lV.lai"  Srr.vt. 

Portraan  Souare. 
Mav  2nd.—  1  I  lagers,  Esq.,  Abercame,  Newport ;  and  Sa; 

ISI.-a-kweH  K*|.,  Dudley. 

Ii>th.— GhrisCophBr  Bsgofl  La*)    Ekj.,    PsuBetl'i   Hill,   BJr- 

rtiin^luiin. 
30th.— Peter  M.  Duncan,  M.D.,  Colchester;  and  John  Lane 

Oldham,  Esq.,  Audley  Kud.  EMS* 
Norcmbor  21st. — Charl***  Meyer,  Esq.,  BuckingtAto  N 
December  5th,— Bbbtrt   A.  sUnry.   Eiq„  M.P.,  Wilibrd  Manor. 

Shrewsbury;   Ernest   Noel,    Esq.,  Horofer t  WHElin   L«e,  Esq.. 

Gwydyr   lit.nsr,  Whitehall.    CoRwHtll    Nicholson,  Km  p.   Bernard 

Street,  Russeti  Square ;  and  Count  Ail  nil-   <1<-  Zigno,  radnfti 

The  following  Donation*  to  the  Mi  UOM  hm  l»ern  received  since 
the  IbK   Anniversary. 

British  Specimen*. 

lannonitcs,  (tan   the  Marlstoues,  Deddiugton;   presented  by  C- 

r»uhWr.  Esq  .  P  l 
Plaxiustnina,  from  the  I  V  hlerl-y.  Cheshire,  and  Bone?  of  Drrr 

tom  Pad  Bog  i  presented  by  Rich&rd  Corbtt,  Bm}< 
Speeimeoe  of  Fossil  Pishes  from  the  Mot  i        I        cone  of  Armagh; 
,.,.  ...r. ii  u  CepUmT,  Joacs,  R.N.,  M.P.,  P.O-8. 
imca*  from  the  Loudon  Clay  at  CheUt  Farxn,  udfiomthftGrcTtt- 

l»its  of  Muswell  UiU  ;  piMMLttd  bj  M.  T.  Wetherell.  !■;..,  ,  P.OJ. 

Komi  Is  from  the  Silurian  rucks  of  Peeblesshire  ;  pre-eutedbv  Prof.  J. 
Ni.ol,  F.G.9. 

Fossil*  from  the  Silurian  rocks  of  lyithin  n\\i\  \VigtoTi«hirr ;  pre- 
sented by  J.  ('.  Moore,  Bm|ii  See. U.S. 

Slab  from  the  Isle  of  A  mm  in  the  Bay  of  Gal  way  ;  presented  by  Tin- 
Very  Rev,  :1k-  Dean  urTTueluiiiiiniii.  l'.ti.S. 

RpffltTHflH  of  Plants  from  Up  K<  hjkt  Sandstone  of  Loup  Jon,  near 
Tewkesbury,  and  of  ft  Coral  from  the  Lower  Oolite  near  Chelten- 
ham;   prrMiitivl  by  the  Rev.  P.  B.  Brodie,  F.G.S. 

Two  specimens  of  Vorijnnia  K'*»prn  from  the  km  per  Ssndston-. 
Leicester ;  presented  by  Prnt    Anstedj  I'.i;  s 

Forrign  Sprdmmi. 

li.u..-  .!■■;!  ,,r  V  i-i  ,>f  liinU,  (*»t,  \i\,  iii  lied  M  hi.  from  Kb(  BftJ  of 
Fundy ;  asdTartiarj  Fossil  Shells  from  the  Island  ofSan  Dom&ugo . 
pri'MUite.l  by  Sir  (  hnrles  Lvell.  Prev  li.S. 

SluOU  fnmi    the    Hed>    helnu    lie-    Drift    lit     \:int  uekeT,   Massachusetts  | 

presented  by  Mean.  E.  Doaorsnd  E.Cabot. 

Eocene  Shell*  froi  i  t  'lay  home.  Alabainn,  from  Mr.  Koch's  Collection  . 
nted  i>.  W .  J.  Hamilton,  K-<|..  See.  U.S. 

Speehnrn*   of  Gold   On-    from    BflSH;    MPt  !»•■    111.    lion. 

Sb  Henrv  Klliv    P.QA 
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Bifil 


Positils  (Wim  the  Liguite  Formation  uf  the  Wettcruuaiid  VugcUgebiigc, 

and  ■pedmenaof  Etooka  ud  Ifintmli  ftwn  Ctantnj  .  presented 
tg   Dr.  M.  A.  Klipstein. 
Siluriuu  Fossils  from  Sardinia;  presented  by  Sir  It.  I.  Mi 
V.lMi.S. 

FomiU  from  Sues  and  Aden,  and  Fishes  from  Mi  unit  Lebanon;  pre- 
sented by  the  Rev.  Robert  Everest,  P.G.S. 

Specimens  of  Hocks  ami  Fossils  from  Western  Australia  -t  presented 
by  •?.  W.  Gregory,  K*q. 

Lias  and  Tertiary  Fossil*  from  the  Cape  of  Good  Hope  (Ka«tcrn 
Province) ;  presented  bv  Dr.  W.  O.  Atherstonc. 

Collection  of  Hocks  and  r'osails  from  Uotmrt  Town  ;  pNMQttd  by 
J.  K.  Bieheuo,  Esq.,  F.G.S. 

SjM-eimeiis  of  Fossils  frum  near  Fiiujal,  Vnn  Dicmcn's  Land;  pre- 
sented by  Lieut.  W.  II.  Bretm..  B.  N  ,  P.G  6 

lloekn  and  Minerals  from  the  Const  of  Greenland  anil  the  N.E. 
Coast  of  America,  collected  during  the  Expedition  of  Sir  John 
Hoss,   presented  by  the  Lords  Commissioners  of  the  Admiralty. 


Cast  of  Rbhiucero9  Tooth  from  Red  Crag  at  Fclixatow,  Suffolk,  and 

two  rc:<[-  nl"   'lull,  ra  of  Deer  ;    presented  by  Dr.  W.  B,  Clarke. 


Ciiakts  and  Maps. 

The  Charts,  &c,  published  bv  the  Admiralty  during  the  Tear  18-48; 

(>'. niiril  by  Rear- Admiral  Sir  Francis  Beaufort,  by  uireetko  uf 

the  Lord*  Commissioners  of  the  Admiralty. 
Geographical  Map  of  the  Globe,  and  Map  of  Lower  Egypt.  Sinai 

and  Arabia  Petnea,  by  A.  Fcterrnnnn ;  presented  by  the  author. 
Gcognostischc  K  arte  von  Thnringcn,  Ton  Berubard  Cotta.     Sections 

1  to  4  ;  presented  by  the  author. 
Engraving  of  John  Maceulloch,  M.D. ;  presented  by  Mrs.  Maccul- 

loch. 
Drawing*  of  Fossils  from  the  Crag  near  Woodbridge;  presented  by 

W.  Whhicopp,  Esq. 
A  Natural  Scale  of  Height*,  by  the  application  of  which  the  BMMBM 

of  different  countries  nrv  reduced  to  n  common  measure,  constructed 

hr  Miss  Colthurst  (2  copies) ;  presented  by  G.  B.  Grvmougk 

fiq.,  V.P.G.S. 


The  fnlluwiiig  List  contains  the  Names  of  all  the  Persons  and 
Public  Bodies  from  whom  Donations  to  the  Library  and  Museum 
were  received  during  the  past  year. 


Academy  of  BcieMM  of  Paris. 
Admiralty,  The  Right  Hon.  the 

Commissioners  of  the. 
Lmtrican  AcwImdj  of  Art*  and 

Sciences. 


Amerieon  AjMCttfion. 

American  Philosophical  Society. 

fated,  Prof.  I).  T.,  F.G.8. 

Ashmolcau  Society 
Athenaeum,  Editor  of. 


ih                       umrmtaM  nottm 

Atlicritoii.-.  Dr.  W.CL 

ttoUmm,  Cfcol*  Ea% 

Austin,  Tuos.  juu.,E*|.,  F.G.8. 

Gamer,  Robert,  Esq. 

Beaufort,    Rtur Admiral    Sir  F., 

GroIogk'Jtl  -So,iriv  ii[  Dublin. 

Bod.  Mn...  0.8. 

Geological  Society  of  France. 

BeHanlJ.  Eg.  I.. 

Ue»,  R.  W..  Sl.D. 

Ben               Naturalist*'  Club. 

Goppcit,  Prof. 

Bland,  T.,  Esq..  F.G.8. 

Gregory,  J.  AV„  Esq. 

BravW,     B.     W.    jui>.,     Esq., 

i.  M.  A. 

1      .  s 

British  Association  for  the  Ad- 

Hni dinger,  n«T  W. 

vancement  of  Science. 

lliiiiiihnn,  \V..I..E^..See.  0 

Hi.Mlic,  Rev.  P.  B.,  F.G.8. 

Ibiii-i.nnm.    Vu>f.  J.  P.   I..,   t'««r. 

Brougiiiart,  Prof.  A.,  For.  Mem. 
G.S. 

Men  «; 

Hrniker,  J.  S.,  Em. 
Hetmewv,  Henry.  Esq. 

Buch,  L.  von. 

Buckman,  J  nine*,  Esq.,  P.6L8. 

Hogg,  John,  E 

Bonburr.C.  J.  F-  lor.  Sec.  G.S. 

Horticultural  S..m  t\ . 

Hnnmihtrr,  Dr.  Hermann. 

Button,  r«ptainThom»a«F.(r .S 

Cabot,  M.  K. 

Indian      Archipelago      Journal, 

Calcutta  Library,  Curators  of. 
Carpavtar,  W.  B-,  M  I).  F.G.S. 

Editor  Of 

Carter,  H.  J.,  Esq. 

Jerwood,  James,  Esq.,  F.G.S. 

ChcTniral  Soeietv  m|  Ixiudon. 

Jobm,  M.  A.f.  <;. 

Clarke,  Dr.  W.'B. 

Jones,  Captain  T.,  U.N  ,  F.G.8. 

Corbet,  U..  E«q. 

Cotta.  Herr  Beruhard. 

Klipsietu.  Dr. 

Kutorga,  Dr.  S. 

Dana,  J.  D.>  Eoq. 

Darwin,  Charlce,  Esq.,  P.G.8. 

Lccda  Philosophical  Bod 

Dneit*.  Captain. 

Logan,  J.  R..  Eaq.,  Ft 

lK-lnunnv,  M. 
Dent,  E!  J.,  E*q. 

Logan,  W.  E.,  Em  .  P 
Lubbock,  Sir  J.  W.,  Bart..  1  r.G.8. 

Dew,  M.  C. 

Lyell,  Sir  Chalk*  Pre*.  G.8. 

EKOrbtgnr,  |L0. 

Dublin  Cinvtndty  Museum. 

M'Cov.  F.,  Esq. 

Macculloch,  Mr*. 

Elie  de  Beaoroout,  M,  L.,  For. 

Mmitvll.  G-  A.,  LI.  1).,  F.G.S. 

M.m.  G.S. 

Moons  J.  C.  Em  i  3ao.  QA 

Ellis.    Right   Hon.   Sir  llwiry. 

Morris.  John,  En.,  P.G  s 

k.c.Ii.,  p.G.8. 

Murchison,  Sir  R-  I.,  V.P.G.S. 

English,  B.,Bm 

Brercat,  Her.  Robert,  F.G.8. 

IS,  M.  A. 

Ncucbatel,   SocUM  dea  Science* 

Fairbairn,  William.  Esq. 

Natiirrlles  de. 

Falconer,  Hugh,  M.D.,  P.GA 

Ncwbold,  Captain. 

Faraday,  M..F.mI..1U\L..1'.G.S. 

Neweaatlc  on  Tvne,  Library  and 
Phi)o«ophical  Socki 

FanlUer.  C.   Bag    P  G  8 
Forbc*  Plrof.  J-  \y.  P.Q.8. 

Nicoi,  Prof.  Jam*  *« 

ANNUAL  RKI'OHT. 
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Northumbi*rlaiid,NaturhlIli 
Society  of. 

Oldham,  Prof.  T„  F.G.S. 

Palmontographical  Society. 
Paris,  Mast-urn  d'Uistoire  Natu- 

n  lie  de. 
1'jiitiflon.  J.  EL,  Esq.,  F.G.S. 
I\terniaiui,  A.,  Esq. 
Philadelphia,  ArniliMnyrif  Natural 

Phillips,  John.  Esq.,  F.G.S. 

QuctclcU  M.  A. 

Ramsay,  Prof.  A.  €.,  F.G.S. 
Rccvc  and  Co.,  Mcaar*. 
Uriel.  Lieut.-Col.  William,  F.G.S. 
Holers,  Prof.  II.  1).,  For.  Mem. 

Roux,  M.  W. 

Royal  Academy  of  Belgium. 
Royal  Academy  of  Berlin. 
Royal  Academy  of  Munich. 

lloyal  Academy  of  Turin. 

Royal    Agricultural    Society    of 

BogkxuL 

Royal  Asiatic  Society. 

Royal  Astronomical  Society. 

Royal  College  of  Surgeon*. 

Royal  Cornwall  Polytechnic  So- 
ciety. 

Royal  Geographical  Society. 

Royal  Geological  Society  of  Corn- 
wall. 

Roval  Institution  of  Cornwall. 


Roval  Irish  Academy. 

Roy  a!  Society  of An-  load  BflfancM 

OV  Mauritius. 

l!..\..l  Socict)  of  Edinburgh. 
Boyd  N'xu-ty  of  London. 

Royal   Society  of  Van  Diemcn'a 

Saiut-Claire  IK-mIK-,  M.  Ch. 
Shar]»e,  I).,  Baa,,  F.G.S. 
Silliman,  Prof.M.D.,  For.  Mem. 

G.S. 
Stevenson.  W.  F.,  E*q. 

St.  P.'tiTsburg,  Itnpri  in)  A.':u!r!ii\ 

of. 
St.  Petersburg,  Mineralogies!  So- 
ciety of. 

Taylor,  R„  Esq.,  F.G.S. 
Tnmaiit,  Ptef.  .1..  P.0-8, 
T>]..r.  A.,  Esq..  F.G.S. 

Vaudoiac.  Society. 

Washington,  Smithsonian  Insti- 
tution <>{'. 

Westminster,  The  Very  R«v.  the 
Dean  of,  F.G.S. 

West  Hiding  of  Yorkshire,  Gco- 
lofncaland  Polytechnic  Society 
of  the. 

Wcthcrcll,  N.  T.,  Esq.,  F.G.S. 

Whincopp.  W.,  Bq. 

Ziguo,  Count  Aclulle  dc. 

Zoological  Suciery , 

Zurich,    Natural  History  Society 

of. 


List  of  Papers  read  rinct  the  fast  Anniveraartj  Meeting , 
February  1G/A,  1849. 

1849. 
Feb.  21st. — On  the  Gypsum  of  Plaiater  Cove  in  the  Strait  of  Canaeau, 

by  J.  W.  Dawson,  Esq.  ;  communicated  by  tin-  President. 
On  U»e  Tertiary  and  Recent  beds  at  Nantucket,  in 

MoscnchuscUfl,  by  MM.  E.  Desnr  and  Ed.  C.  Cabot;  commani- 

cated  by  the  President. 

•  Notes  on  some  recent  Foot-prim*-  mi    Marl  in   Nova 


Scotia,  hy  Sir  CharlcH  Lyell.  Pres.  G.S. 


AXNIYBAftUI  MUTING. 


1841'. 

Uaidi  7tL—  On  m  ii:r  FowiLftf rous beds OTcriying        I     I  Crt2.1t 
Chilleaford,  mu  Orford,  Suffolk,  hv  Joseph  Vrcvtwich.  fun.,  L«|.f 

—  <)»  the  position  in  which   Fo«>i]   Shells  occur  in  the 

Bed  CkVb  l>v  J.  R.  Thmn&on.  Eaq. ;  ...niminricttod   trj   Frof. 
ttd,  H  \".  P.G.S. 
March  IM'L  —  Description  of  Erect  Sigillarin  with  Conical  Tap-root*, 

ffOin  i lit-  Sydney  Coal,  Cape  Breton,  bj  R-  Brown,  Ewj.  »  commu- 
nicated by  the  President, 
Notice  of  Recent    Researches   in    Asia    Minor,    by 

M.   P.   ilc  Tehihntchcff;  communicated  hv  Sir  K.  I.  MurcL- 

V. P.G.S. 
April  4th. —  On  Tylostoma,  a  propnerd  genu*  of  Gaftteropodous  Mol- 

lusk*,  by  Danicl'Sharpc.  Esq..  F.G.S. 
Additional  remarks  on  the  Geology  of  part  of  A*i» 

Minor,  by  W.  J.  Hamilton,  Esq..  Sec.  G.S. 
April  18th. — Polichthyologic  Nous,  No.  :i. — On  the  Ganoidci  Ilcta- 

rocerci  of  Agassi  by  Sir  P.  G.  Egerton.  Bart.,  M.P.,  F.G.S. 
On  the  Tertiary  beds  of  the  Great  Gleu  of  Scotland, 

by  the  Rev.  J    <■    Cumming,  F.G.S. 
May  2nd. — On  Sigillaria,  and  some  Spores  found  ia  its   Roots,  by 

h.  W.  Riimey,  E«q. ;  Bommuiiioitod  bj  thi  Prwideai 
On  the  Microscopic  Structure  of  Numinulites,  Orbi- 

tidites,  and  Orbitoidcs  by  W.  li.  Carpenter,  M.I).,  F.G.S. 
May  With. —  Ou  some  Tertiary  bed*  in  tin:  Hand  of  Sou  Doming), 

l\    .1.  C.  Moore,  Esq  ,  Sec.  G.S. 

Observations  on  the  Silurian  Strata  of  the  Snuth-Euat 

of  Scotland,  by  Jame.«j  Nirol,  fcsq.,  F.G.S. 
May  30th. — On  the  Superficial  Detritus  of  the  Alps  as  compared  with 

that  of  Northern  Europe,  by  Sir  R.  I.  Mimhhwn,  V. P.G.S. 

June  13th.— On  the  Valley  of  the  English  Channel,  by  R.  A.  C. 

Ausi.-u.  l>.j.,  F.G.S. 
Nov.  7th. — On  NcriiiKA,  with  specica  found  in  Portugal,  by  Daniel 

Sharpe,  Esq.,  F.G.S. 
■ On  BToduflftm  Iron  Ore  in  the  Eocene  formationa  of 

Hampshire,  l.v  Alfred  Tylor.  Esq.,  F.G.S. 

•  On  th<-  Bydnaj  CotJ-Pidd,  Nova  Scotia,  by  R.  Brown, 


Em|.  ;  communicated  by  the  President, 
Nov.  21st. — On  a  Cutting  in  the  Bnddnghasn  Railway,  hv  W.  Stowe, 

Esq.;  communicated  by  The  Very  Rev.  the  Dean  of  \frestminater. 

F.G.S. 
On  the  Secondary  district  of  Portugal,   by  Daniel 

Sharpe.  Esq..  F.G.S. 
Dec.  5th.— On  the  Age  of  the  Upper  Tertiarie*  in  England,  bv  S.  V. 

Wood,  Esq.,  F.G.S. 
On  Mammalian  Remains  found  at  Brentford,  by  Join. 

Mom*,  Esq..  P.GA 
!  i.-i        uii  of  IVuuii;iikiii  nnd  the  Structure  nf  Volcanic 

('ones  Uy   Sir  Charles  Lyell,  Pre*  Gk& 


.%nnuai.  nrronx. 


CTiJ 


itoo. 


Jan.  9th.— Olwcrrations  on  Dudley  Trilotrites,  bv  T.  W.  Fletcher, 
Eeij.,  P.O.8. 

Itminrkft  oji  th*  Inferior  *>olit**  near  rhilirtilmin,  by 

the  Rev.  P.  B.  Bndfe  f.QA 

I.i it.  r  it.  :n  «i    I'.  Huston,  Esq..  to  IVof.  Daubeny, 


M.D.,  F.G.S.,  on  Volcanic  Bobb  in  Northern  Ul  Effia 

Letter   from   Prof.   Eugene  Swtoonda  to  Sir   R.   I. 


linn  hi*  11.  V.F.G.S..  «n  the  discovery  of  a  nearly  perfect  Skeleton 

of  Mastodon  flMHffUni  near  Asti  in  Piedmont. 
Jan.  23rd. — On  the  Structure  of  UN  Djcmtti  between  the  London 

CUv  junl  tho  Chalk.      Part  I    On  (lie  Basement  bed  of  the  London 

Clay,  by  Joseph  Prertwich,  inn.,  E*q.,  P.0.& 
Feb.  6th.— On  tbo  Pseudo- Volcanic  Bocks  of  the  Papal  States  and 

adjacent  parti  of  Italy,  by  Sir  R.  I.  Murchison,  V.F.G.8. 


After  ihe  Reporta  had  been  read,  it  was  resolved, — 

That  they  be  received  and  entered  on  Chi  Minute*  of  thfl  Meeting  \ 
and  that  such  parts  of  them  as  the  Council  shall  think  fit,  be  printed 
and  distributed  among  the  Fellows. 

It  was  afterwards  resolved,— 

1.  That  tlie  thnnk*  of  the  Society  be  given  to  G.  B.  Grcenough, 
Esq.,  Leonard  Horner,  Esq.,  and  Dr.  G.  A.  Mantel],  retiring  from  the 
office  of  Vice-President. 

2.  That  the  t hunks  of  the  Society  be  given  to  J.  S.  Bowcrbank, 
K<n.,  Dr.  W.  H.  <  mmttr,  Cnptnin  Henrv  James.  Lieut. -Col.  Port- 
lock,  and  The  Yen-  Ker.  the  Dean  of  Westminster,  retiring  from  the 
Council. 

After  the  Balloting  Glaa*r#  had  been  duly  eloacd,  and  the  bsU 
examined  by  the  S«  rutin..  r%  Iks  fallowing  pen  tin  n  en  were  declared 
to  have  been  duly  elected  the  Officers  and  Council  (<vt  the  ensuing 
year:— 


voi.  VI. 


ANMvtme.tfu  mi: i 


OFFICERS. 


PRtSIVi 

Mr  nmrVsl.yeU.  F.R.S   m„l  I.  6 

?JCBJltBQBMNT& 

h  ii.  T  l><  U  Bed*,  f.r.s.  and  L.S. 

PWtf.  B.  l-'orbe*,  K.K.S.  nml  L.S. 

Sir  R.  1.  Mnrrlti KB,  Ii  ( \St.S..  F.R  8.  aud  L  - 

SSCRBTAXIBS. 
Willi.nn  Jotal  Hamilton,  Esq. 
Jolm  Carrick  Moore,  Ewj. 

FQRMIGS  UCUTJMY. 
C.  J.  P.  Bunburv,  Kmj.,  FJL8 

TRKASVHF.H. 
John  Lnrfi  Plrvroett,  E«q. 


COUNCIL. 


Rev.  p.  B.  Brodfe  MA. 

C.  J.  F.  Kuuhiirv.  BbOm  PJJB 
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Income  and  Expenditure  during  the 

INCOME. 

Outstanding,  1848:                                                                                 £  s.  rf. 
Quarterly  Journal,  Vol.  IV.  (Messrs.  Longman  &  Co.) 

paid  June  8th 45  11  8 

£     t.     A 
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Arrears  of  Annual  Contributions 34  13     0 
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Annual  Contributions  of  1849 691  19  0 

Dividends  on  3  per  cent.  Consols 103  15  10 

Sale  of  Transactions 21  15  0 

Sale  of  Transactions  in  separate  Memoirs    2  17  1 

Sale  of  Proceedings   2  15  0 

Journal,  Vol.  I.,  allowance  on  sale  from  the  Publisher. .        0  10  0 

Sale  of  Journal,  Vol.  II 8  6  6 

Sale  of  Journal,  Vol.  Ill 9  1  6 

Sale  of  Journal,  Vol.  IV 25  19  6 

Sale  of  Journal,  Vol.  V 146  12  3 

Sale  of  Library  Catalogue 0  12  6 


We  have  compared  the  Books  and  Vouchers 
presented  to  us  with  these  Statements,  and 
find  them  correct. 
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Jan.  30th,  1850. 
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ANNUAL   GENERAL    MEETING, 

15th  FUIMIUAKY,  II 


Award  of  the  Wolla*ton  Mkdal  and  Uonation  Fond. 


After  the  Reports  of  the  Council  liad  been  read,  the  President,  Sir 
Charles  Lvi'll,  delivered  the  WollaMnn  Palladium  Medid  tO  1M r_ 
William  Hopkins,  M.A.,  of  St.  Peter's  College,  Cambridge,  address- 
ing him  ns  follows  :— 

Mh.  Hoi-ki>b, — The  Council  hu-.e  -!:ii'<i  in  their  llepoil  that 
they  have  awarded  to  you  the  Wolla-stim  Medal  of  thi.i  year  for  your 
researches  illustrative  of  the  Application  of  Mathematics  and  Physica 
to  Geology. 

On  presenting  to  you  this  token  of  our  e«teem,  I  chnll  i.iVe  i  !»*« 
opportunity  of  mentioning  more-  fully  than  tin-  tOTM  of  the  nvrard 
could  do,  those  works  by  which  the  Council  are  of  opinion  that  vou 
have  earned  a  just  title  to  this  honour. 

Your  nnuiiimtiou  of  the  limestone  district  of  Derbyshire  is  the 
earliest  of  your  geological  labours  with  which  1  nm  acquainted.  By 
tracing  out  in  detail  the  position  of  the  associated  beds  of  trap,  pro- 
vincinJly  culled  loadstone,  you  obtained  a  clue  to  the  structure  of 
that  region,  ami  were  thus  made  familiar  with  the  general  phttOO* 
mena  of  elevation.  The  contemplation  of  these  phenomena  ltd  you 
to  conceive  that  nil  the  complex  *AoU  Of  upheaval  ami  dicducatiun 
might  possibly  be  referred  to  a  simple  cause  acting  under  determinate 
conditions,  and  that  tliis  en  use  might  l»e  an  eleYati.ig  force,  such  as 
tin*  intumescence  of  n  fluid  mass  beneath  the  solid  crust  operating 
simultaneously  throughout  the  whole  of  a  disturbed  region.  It  was 
therefore  by  first  observing  in  the  field  the  facta  to  bo  accounted  for, 
that  you  were  enabled  to  reduce  the  problem  to  such  a  dttenoiDatC 
form,  a*  to  hring  it  iniilci*  tin-  dnmuin  of  accurate  invr*t.ijrati:ni. 
Your  solution  of  this  proMi-m.  contained  in  your  researches  ou  Phy- 
sical Geology,  was  publislied  in  the  Cambridge  Transactions,  and 
von  endeavoured  to  show  how  the  law  ni'  pnnillelism,  -*o  frequently 
seen  In  the  anticlinal  and  syuclitial  folds  of  strata,  might  depend  on 
simple  mrchanical  principles. 
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Iii  your  paper  °'»  the  Transport  of  Erratic  Blocks,  also  printed  in 
the  Cambridge  TraiiM-  n  have  estimated  the  force  of  great 

sea-waves  of  translation,  such  iw  might  arise  from  a  sudden  upbraTal 
of  the  bed  of  the  ocean,  and  you  ha*e  calculated  the  enormous  rate 
nf  increase  in  tli<r  transporting  power  of  currents,  according  to  thrir 
increased  velocity.  I  have  elsewhere  ventured  to  expn  M  n.  < l^ibta 
whe:li.  i  -tuh  wim-a  hen  rrnlU  ban  the  principal  instrument*  which 
conveyed  the  huge  boulders  and  erratics  of  the  northern  drift  from 
place  to  place  i  but  I  hold  Ail  tin' value  of  such  tiivertigauoaia  aa 
your*  does  not  drpend  00  the  acceptance  or  rejection  of  the  particular 
tin. trie.*  to  which    they  may    In-  imuirdiMely   applied.      They  lielong 

to  a  class  of  researches  which  must  be  gone  into  and  worked  out  by 
mathematicians    before,  we   can   pronounce   positively   on   the  sufi- 
:  Lu-uthi  iiiKv  of  many  of  the  causes  asaigncd  to  account  for 
observed  pluninnu-na. 

After  you  had  discuBsed  in  your  paper  on  Physical  Geology  the 
priiHij  >li-s  on  winch  n  theory  of  elevation  might  b*  founded,  yon  pro- 
ceeded to  examine  the  Wcaldcu  and  the  Ilaa  Uonlonnsts,  in  order  to 
tr-i  yiuir  theoretical  results  I.;,  field  observations.  In  a  subsequent 
memoir  on  the  Lake  District  of  Cumberland,  published  by  tlu> 
rietv,  yiti  pointed  out  that  (lie  \  alley*  fa)  which  the  lakes  originated 
depend  on  a  system  of  dislocation*  following  a  law  in  exact  accurd- 
aucc  with  TOUT  theoretical  deductions.  In  the  amc  paper  you  have 
also  L-i-Mii  n  >»rii-*  of  diagrnm*,  whfcfe  exhibit  with  great  clcanaeat 
your  eoneeption  of  the  different  phase*  through  which  the  geology 
and  geography  nf  tin.  Luke  district  must  have  passed  during  the  sue- 
evasive  stages  of  its  elevation  and  denudation. 

Tunc  will  not  permit  me  to  give  an  analysis  of  your  memoirs 
on  the  Mechanism  of  Gkf sal  Uotion,  and  on  the  Effects  of  the  In 
terual  Pressure  and  Tension  of  Hocks,  considered  as  tlltatrmttTe  of 
cleavage.  These  subject*  involve  points  of  controversy  oo  which 
philosophers  of  high  authority  are  still  at  variance.  But  I  cannot 
conclude  without  alluding  to  the  most  elaborate  and  difficult  problem 
m  which  you  have  ever  been  engaged ;  I  mean  your  attempt  to  de- 
ternune  whither  tlic  solid  CTUtt  of  the  earth  cam  be  so  thin  as  to 
justiiV  the  ti\  potli.-ii,.  that  volcano?  arc  in  immediate  communica- 
tion with  n  central  fluid  nucleus.  Jn  grappling  with  this  abacraat 
question,  you  begin  by  reminding  us,  that  if  the  earth  were  per- 
tretlv  spherical,  the  aaia  about  wliieh  it  rotata  WOUM  preserve, 
during  ita  annual  motion  round  the  ami.  a  perfectly  parallel  position. 
Hut  an  the  earth  is  spheroidal  and  not  spherical,  the  attraction  of  the 
sun  and  moon  OO  the   protuberant  equatorial  portion*  destroys  Uiia 
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parallelism,  mid  at  the  cad  ©f  the  rear  the  iueliuntiou  of  the  axis  is 
not  txactly  <tN  at  tlw  beginning.  This  produce*  a  motion  of  thi 
equinoxes  of  nhoiit  fifty  aecoudA  annually  in  n  direction  contrary  to 
the  order  of  the  signs  of  the  xodiac.  l*rcviously  to  your  rwearei> 
it  hnd  been  proved  that  this  motion  might  bfl  exnrtly  Mediated 
for,  by  supposing  the  earth  to  have  been  primitively  thud,  and  to 
have  at  length  become;  perfectly  solid  to  xU  centre.  Hut  you  have 
inquired  whether  the  precession  of  the  equinoxes  would  be  such  i-  if 
is  observed  to  be,  if  the  earth  consisted  of  a  solid  shell  covering  an 
internal  fluid  nucleus.  You  point  out  thru  the  mechanical  action  of 
the  attractions  of  the  sun  and  moon  must,  in  that  case,  he  entirely 
diifercot  from  the  case  of  a  solid  glob*  ;  and  by  your  calculations  wd 
art?  taught,  that  If  the  crust  were  as  thin  as  is  supposed  by  many 
geologists,  when  they  reason  on  the  cautcs  of  volcano*,  tin-  pn  •< •. •- 
BOD  would  differ  fruni  ila  observed  nmouut  by  ni|uantily  which  couJd 
not  l>e  mistaken.  Hence  you  draw  the  important  inference  that  the 
minimum  thickness  of  the  crust  of  the  globe  cannot  be  Ie*»  than  one- 
fourth  "r  one-fifth  of  the  earth's  radio*;  that  is  to  any,  from  800 
to  1000  miles.  It  i*.  I  believe,  generally  felt  by  mathematician*, 
that  a  knowledge  of  the  possible  influence  of  great  pressure  in  pro- 
moting solidification  is  n  great  desideratum,  before  we  can  carry  out 
these  speculations  on  the  internal  fluidity  of  the  earth  to  their  full 
extent;  mid  we  rejoice  therefore  to  hear  that  \ou  are  now  engaged 
in  experiments  which  lead  you  to  hope  that  you  may  be  able  ero 
long  to  supply  this  deficiency. 


Mn.  Hopkins  said,  in  reply, — 

I  beg,  Mr.  President,  to  express  my  sense  of  the  honour  which 
the  Council  of  the  Geological  Society  ha*  conferred  on  me  by  Ihi  If 
award  of  the  Medal  which  TOO  have  just  presented  to  me.  Few 
penwma,  I  believe,  can  have  entered  on  mid  prosecuted  the  study  of 
geology  impelled  more  than  myself  by  a  spontaneous  love  of  the  sci- 
ence. The  investigations  and  speculations  which  it  presents  to  us 
have  alwayi  been  in  my  estimation  nf  espi'einl  intriv-f  ionl  if  I  had 
met  with  no  reward  hosidca  the  plentmrc  which  low  attended  the  pro- 
secution of  sueli  researches,  I  should  still  have  thought  the  time  and 
labour  I  have  devoted  to  them  well  bestowed.  But,  Sir.  eicry  one 
who  has  lie  mi  Ion1;  mid  earnestly  etuzagvd  in  nm  hcieutitie  iinjuirv, 
will  he  well  aware  how  much  gratificntion  and  encouragement  we 
may  derive   from   the   sympathy    of  those   wl  !low-lnhotirers 

with  us  in  the  same  field  of  investigation.  The  expression  of  this 
sympathy  on  the  part  of  the  Geological  Society  towards  myself,  in 
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thin  Award  of  the  Wollasston  Medal.  1  feel  to  be  one  of  the  moat  jrxa- 
ncy  compliment*  thai  could   have  been  paid  n»  by  any  bod] 

men;  and  01  making  this  acknowledgement  ttf  the  honour  1 
have  recetred,  I  would  also  state  that  I  sltall  not  regard  this  Medal 
merely  as  the  reward  of  jiost  labour*,  hut  Khali  also  consider  it  (as 
such  rewards  oupht,  I  conceive,  to  he  considered)  a  powerful  incitc- 
ment  to  future  exertion.  Before  I  conclude,  Mr.  President,  let  me 
offer  to  yourself  my  best  thanks  for  the  manner  in  which  yon  hare 
spoken  on  this  occasion  of  my  geological  researches,  and  for  the  clear 
and  accurate  online  which  yon  have  given  of  them. 

The  li    i  !  Hi  Tlmi  addressed  Mr.  Morris  as  follows : — 
Mu.  Mourns,—  Tin'  t  oim.-il  Imvc  this  year  awarded  to  you  the 
ludnnce  of  the  proceed*  of  the  WottaatOfl  Fund,  to  assist  you  in 
publication  of  the  new  edition  of  your  *  Catalogue  of  British  Fossils/ 
It  is  now  seven  year*  since  the  Council  took  an  opport  P*T* 

mil;  you  a  similar  compliment,  to  aid  you  in  preparing  your  first  od  I 
Son  of  thr  same  excellent  work.  They  were  then  aware  that  your 
lint  of  organic  ittnafasi  wm  not  simply  n  compilation  from  OtluS 
authors,  but  that  you  had  devoted  much  time  and  though'  In  tin 
examination  of  original  specimen*,  and  the  comparison  and  identifica- 
inn  Dflpsjoin.  We  now  learn  with  pleasure  that  you  expect  to  add 
nearly  1000  specie*  to  IhOM  pivvioudv  .-numerated  as  British  fossils, 
and  we  lioj>e  that  this  award,  however  small  a  contribution  towards 
ihc  |H't'iiu!]iry  OQflsjj  you  have  incurred,  may  act.  as  an  ni^'iira^e- 
meiit,  h\  bo  you   bow   highly   llii.s  Stviety  appreciate*  your 

serrioes  in  the  cause  of  palaeontology. 

Mr.  INI  on  ins  will,  in  reply, — 

6m, — I  cauuot  but  fed  gratifies!  at  the  compliment  you  hare  just 
paid  me.  Fully  nw.uc  of  the  imperfect  character  of  ray  'Catalogue 
of  Fossils,'  I  haw  endeavoured,  oa  far  as  time  would  allow  me,  to 
improve  the  sant,  n-nl  ED  tall  respect  hare  reeeirrd  the  cordial  aaaist- 
anee  of  minis  members  of  this  Sneietv.  Besides  which,  the  ad 
ltbom  of  the  Geological  Survey,  and  the  publications  of  the  Palea- 
ontogrnphieal  BodsXj,  have  materially  increased  our  knowledge  of 
the  cm,  nt  and  distribution  of  British  fossils.  I  have  thus  been 
abled  to  collect  and  examine  many  new  facta,  and  the  award  that  I 
Itft'.'*  this  day  been  honoured  with  will  stimtilaie  me  to  eoutuiuc  my 
researches.     But  I  appreciate  it  still  Dl  only  as  an  cviil< 

of  the  Kind  interest  with  which  r  he  Council  have  viewed  my  paat 
labours,   but  more  especially  as  coming  from  yourself,  Sir,  whose 
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published  work*  haw  rnnviiuitly  nhown  the  imjwrtttl   «id  t1ft»t  geo- 
logy  1111.4   received   from   the  raiitiimi   indnotioni  llsfjtld   (Yon   thfl 

study  of  palieonLology. 


After  the  other  proceeding*  had  been  completed,  >od  the  Officers 
and  Council  had  been  elected,  the  President  proceeded  to  aJdress 
tin  Meeting. 

ANNIVERSARY  ADDRKSS  OF  THE  PRESIDENT, 

SIR  ClUTthES  LYBLL. 

<;>:xTi.r>ii:s, — You  will  have  heard  in  the  Report  of  your  Council, 
llmt  the  Imnuces  uf  the  Society  continue  to  he  in  m  flourishing  stiite. 
In  the  course  of  the  past  year  we  have  had  to  lament,  as  usual  in  to 
large  a  body,  the  death  of  tevcrml  of  OU  Members,  anil  Mime  of 
these  it  will  Ik-  my  dul\  mure  piirtieularU  To  in.-ntinn.  as  having  U 
stingiusheil  themselves  by  original  investigations,  or  by  using  the 
inliuenee  of  their  sUtion  or  fortune  m  promoting  tlie  progress  of 
Geology. 

Christian  VIII.  King  or  Uknmvkk  was  enrolled  a  Fellow  of 
this  Society  in  lS'J'J.  Two  \enr»  before  tlwit  lime,  Vfan  trowelling 
in  Italy,  he  had  witnessed  an  eruption  of  Vesuvius,  and  had  read  a 
description  of  it  to  the  Academy  of  Sciences  nt  Naples  ;  n  eoininuui- 
cation  pubUshed  in  their  Transactions,  and  afterwards  reprinted  in 
Lconhard's  Journal  for  1822. 

From  an  early  age  ho  had  taken  a  lively  interest  in  the  progress  of 
natural  history,  and  when  Crown  Prince,  formed  at  Copenhagen,  nt  his 
own  expense,  a  inugninccnL  collection  of  shells,  the  number  of  specie* 
being  estimated  at  not  less  than  12,0110,  exclusive  of  fossils.  When  I 
visited  the  Danish  capital  in  1835,  he  placed  this  museum  and  his 
library  at  ray  disposal*  and  I  had  then  an  opportunity  of  knowing 
that  he  kept  up  an  nccpuuutauee  with  the  new  species  added  from 
year  to  year  to  his  cabinet,  then  in  charge  of  an  able  eouchologist. 
Dr.  Beck,  and  that  he  was  very  desirous  of  making  his  museum 
useful  to  all  zoologists.  Nor  was  he  inattentive  to  the  points  of  coo- 
troversy  then   agitated  respecting  the  geology  of  Denmark.     He 
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questioned  me  closely  m  to  my  opinion,  whether  the  strata  of  Paxoe, 
cctitainug  certain  specie*  of  Cypr+a,  OH™,  Ifitra,  and  other  | 
usually  regarded  as  characteristic  of  the  tertiary  period,  really  be- 
longed to  that  epoch,  or  to  the  cretaceous  rocks.  Thai  &0  latter 
conclusion  was  correct  I  had  satisfied  raywlf,  after  exploring  the  cliff* 
of  Mnvn  and  Sfclnud,  as  I  have  explained  iu  your  Transactions  ;  and 
yen  arc  aware  that  the  Fnxoc  beds,  toother  with  those  of  ] 

II   fori*,  have  been  recently  classed  as  an  upper  1 
bcr  of  the  great  cretaceous  system*. 

Wlu  nClwMtiAu  VIM.  *ucoccdcd  to  the  throne,  the  cares  and  « 
of  mi  absolute  monarch  did  not  make  him  forgetful  of  his  for 
I'M-  for  tiAtural  history.  lie  was  always  aeccvible  to  scientific 
foreigners  nnd  natives,  and  set  on  fnoi  several  publknticca,  among 
which  I  may  mention  the  *Gea  Dauica'  of  Professors  8tstuslru| 
nnd  Korrhhammcr.  He  also  gave  hi*  patronage  to  n  splendid  ta> 
tanical  work  on  the  palms  of  Mexico,  by  Professor  Liebtnann,  and 
promoted  Hherally  the  geological  expedition  of  Karon  Wakcnhausen 
nnd  Professor  Bunsen  to  Iceland.  He  also  took  care  that  a  good 
nittimlbt  should  accompany  the  voyage  of  the  Galathca  round  the 
world ;  and  when  that  expedition  returned,  he  directed  that  the  valua- 
bIecolln-iJi.lv:,  made  by  the  officers  in  various  countries,  should  be 
divided  equally  between  the  Universities  of  Copenhagen  and  Kid. 
As  Crown  Prince,  he  had  been  elected  President  of  the  Academy  of 
Baitim  at  Copenhagen,  and  when  he  attended  their  meeting*,  otter 
his  accession  to  the  throne,  he  always  decliued  to  be  received  as  I 
taking  his  place  simply  as  a  member,  or  as  nny  either  President. 
After  a  reign  of  nine  years,  he  died  in  Jaauar  v 


The  Hart,  or  Auckland  is  well  known  to  hsve  tealotuly  used  hi* 
inrlui'iioe  in  England,  iuuI  tka  politics]  power  which  for  some  yean 
he  wielded  as  Governor-General  in  India,  in  the  encouragement  of 
various  branches  of  science  and  natural  history.  When  the  Directors 
of  the  East  India  Company  determimd  in  IMl  to  send  out  a  geo- 
logist to  survey  the  coal-fields  of  Bengal,  Madras,  and  other  parts 
of  their  Eastern  possessions,  I  was  consulted  by  Lord  Auckland,  tl 
lately  returned  from  the  East,  in  regard  to  tlte  beit  mode  of  orga- 
nising tli  n  :n  IiTtaking,  and  was  struck  with  his  earnestness  in  forwa 
*  Geo!.  Tran».  2nd  wries,  vol.  v.  p.  24*. 
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ing  the  object*  in  view.  He  was  intimately  acquainted  villi  nil  thnt 
hud  been  previously  done,  towards  opening  out  the  mineral  resources 
of  India  ;  indeed  several  of  the  pttl  i«us  snrveya  had  been  set  on  foot 
by  himself;  and  when  explaining  to  mc  his  news  he  justly  observed 
that  a  Government  should  InDl  ittdf  \A  the  task  of  collecting  and 
publishing  correet  information,  and  irjviug  a  right  direction  to  private 
enterprise,  without  attempting  to  derive  pecuniary  profits,  from  its 
undertakings. 

Sir  Edward  Ryan  has  shown  me  a  pamphlet,  entitled  w  Uinta  for 
collecting  information,  compiled  for  the  expedition  to  China,"  which 
vat  planned  by  Lord  Auckland  in  I  MO,  mid  intended  to  direct  the 
attention  of  the  officers  employed  on  that  service  to  the  acquisition 
of  knowledge  of  various  kinds,  both  relating  to  science  nnd  the  arts 
of  life,  and  the  manner*,  customs  and  languages  of  the  people  whom 
they  might  visit.  In  these  instructions  VO  trace  the  germ  and  to  a 
s^eat  extent  the  model  of  that  Manual  of  Scientific  Inquiry,  for  which . 
several  years  later,  when  he  became  First  Lord  of  the  Admiralty,  Lord 
Auckland  obtained  the  editorship  of  Sir  John  Herschel.  Such  of  you 
as  have  studied  this  most  useful  Manual  are  aware  how  largely  the 
Fellows  of  this  Society  have  contributed  to  it*  contents ;  the  geology 
having  been  written  by  Mr.  Darwin,  the  mineralogy  by  Sir  II.  De  la 
Beche,  the  geography  by  Mr.  Hamilton,  the  memoir  on  earthquakes 
by  Mr.  Mallei,  and  the  zoology  by  Frof.  Owen. 

William  Glut,  Esq.,  for  many  year*  KorpeT  of  the  Ilunrrrian 
Museum  of  the  College  of  Surgeons,  served  severnl  times  in  the  Coun- 
cil of  this  Society  between  the  years  183-  and  IJW/.  From  mi  early 
period  many  of  the  ablest  nnd  most  active  members  of  the  Society 
wen-  in  ili-  habit  of  consulting  him  on  nil  questions  bearing  on  fossil 
osteology,  and  we  find  frequent  acknowledgement*  of  !u«  valuable  ser- 
vices in  the  pnpers  of  Dr.  Buck  land,  Dr.  Conybeare  nnd  others.  Dr. 
Mantcll  also,  in  his  fir-f  papM  OH  the  Igunnodon,  published  so  long 
ago  as  I8i5,  says,  "  I  resolved  to  avail  myself  of  the  offer  of  Mr.  Clift, 
(to  whose  kindness  and  Bbflrtlftj  T  hold  DJltlf  parlfalarfj  bkdl  I'tol.j 
to  assist  me  m  comparing  the  fossil  teeth  with  those  of  the  recent 
Lnccrtsc  ia  the  Museum  of  the  Royal  Gotten  of  Surgeons.  The  re- 
sults of  this  culmination  proved  highly  satisfactory,  for  in  an  Iguana 
which  Mr.  Stutchbury  hud  prewired  to  present  lo  the  College,  w«j 
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discovered  teeth  possessing  the  form  mid  struct  UR  of  the  fowil  spc- 

■ 

Similar  Acknowledgements  are  mwl*  by  the  D**n  of  Westminster 

in  his  *  Raliaoiffl  Dttuvuim'  (p.  .15),  and  in  hU  paper  in  our  Traus- 

netioiin  on  tin*   Pi>  i.uiat  1. 1.    i  vol,   iii.    IS^9)t    tome  of  (he  minute 

Tcular*  of  the  'inu'-tiire  of  that  flying  reptile  having  been  i  II 114- 

trntiil  hv  the   drawings  of  Mr.  Chft.     The  co-operation  indeed 

ill-  Koper  of  the   Hmiitii.vi    OoBccti—    il    noticed  iii  Almost  every 

in-  uioir  descriptive  of  fossil  bones  which  npfiL-arcd  after  the  date  of 

Bfflrafd  Hume's  first  paper  on  tlu    [dUkjOMOTlM  in  I8M,  down 

ii  the  period  whm  Prof.  Onen  began  to  relieve  his  father-in-law  from 

In*  duties  as  Curator  of  the  Mthnim,      N-n   win-  tin:   fruits  of  his 

skill  and   imlu»in  OOBftlttd   to   British  publication*,  for  not  a  few  of 

llie   figures  in  the  *  OssctueU   BoOsihV  of  Cuvier  wen-  executed  by 

the  BUM  hand,  ami  the  great  French  anatomist  often  spcak1- 

in  Hatiering  terms,  as  "  faites  par  Mons.  Clift,  dont  le  beau  talent  a 

I  enrichi  ee  reeiiril  tie  taut  tie  planches  non  moins  rcmar(|unl>i< 

par  Imd  i\i  iiinoi,  rjua  par  lour  tidclite." 

The  first  of  Mr.  (lifts  own  memoirs  on  organic  leinunn  was  a 

description  of  "Some    Fossd   Bones   discovered   ii:   Taverns  in   Uie 

MaMstQM  (Juarrics  of  Oreaton,"  printad  in  the  Philosophical  Trans- 

axtkrai  *br  1823.     Hi*  lirst  contribution  to  the  Geological  Society 

was,  "  An  Account  of  two  DO*  todou  and  other  Fossil 

\  ertebrnta,  discovered  by  -Mr.  t'rawfurd  in  AvaV*      His  second  and 

Inst  pnper  rend  to  the  Society  was,  M  An  Aesouatof  tfcfl  Megatherium 

brought  home  in  1832  by  Sir  Woodbine  Pariah  from  Soiith  Aim-- 

ricat."     Valuable  as  are  these  works,  they  convey  no  idea  of  the 

intent  and  Witty  of  hil  labours  in  fossil  osteology  ;  for.  regardless  of 

mal  distinction,  he  was  singularly  indifferent  whether  the  result 

of  his  original  research  were  given  to  the  world  b  publications  of  his 

own  or  in  those  of  his  friends.     1 1*-  united  a  deep  and  tranquil  cn- 

tbusiavin  for  philosophical  pursuits  to  great  hub-pen. le-ncc  of  charac 

ter  and  AflfiUtj  of  mind  and  manners,  and  he  never  seemed  to 

pjasd  any  other  stimulus  to  excite  or  sustain  his  intellectual  e\crtu>ns 

than  such  a*  were  niTonl.-d  In  the  love  of  inquiry  oi  ihfl  M  gfct  of 

arriving  at  new  truth?.. 


♦  Gaol.  Trans..  2nd  scr.  vol-  ii  1828. 


t  aid.  vol.  iii. 
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Fkkokkick  Dixon,  ftm.  was  educated  at  iiron,  and  completed 
hi."  professional  studies  as  a  surgeon  under  Sir  Aulcy  Cooper.  From 
the  esteem  in  which  his  personal  chamclcr,  abilities  and  studiou-, 
habits  were  held  by  his  teachers  and  fellow-pupils,  there  is  little  doubt 
that  lib  professional  career  would  Ikim  Urn  moCWWifill  had  he  de- 
voted himself  to  metropolitan  practice.  But  he  preferred  the  enjoy- 
ment* niul  greater  leisure  atForded  by  a  country  IWJdMlPli  Bid  retired 
early  to  reside  on  8ome  property  which  lie  possessed  at  Worthing- 
Tin  NM  !i«- continued  to  prncli-«'  Op  t  |  He  period  of  his  fatal  illm> 
September  last.  His  early  tastes  and  habits  of  observation  kd  him 
to  study  the  geology  and  to  collect  the  fossils  of  parts  of  Sussex  ad- 
jacent to  hi*  residence  ;  and  the  peculiar  skill  with  which  he  umLnl 
out  organic  remains  from  their  native  matrix,  made  his  collection 
remarkable  for  the  rarity,  beauty  and  perfect  condition  of  the  spivi- 
mens,  especially  of  those  from  the  chalk-pita  of  the  Yale  of  Arun,  and 
from  the  eocene  bed*  of  Itracklediam. 

The  number  of  new  facts  thus  brought  to  light  by  Mr.  Dixon 
determined  him  to  publish  a  volume  on  the  cretaceous  and  tertiary 
formations  of  Sussex,  illustrated  by  figures  of  un<h-unlicd  fowls, 
executed  by  the  best  artist*  whose  skill  bi  could  command.  lie  had 
made  considerable  progress  in  the  preparation  of  this  work  at  tin: 
period  of  his  decease. ;  but  us  an  author  he  wan  known  only  by  a  few 
papers  on  the  historical  antiquities  of  his  neighbourhood,  published 
in  the  Journal  of  the  Sussex  Archrcologica!  Society. 

In  the  determination  of  his  owu  rare  mnl  unique  rpenmens  of  or- 
ganic remains,  he  was  so  fortunate  as  to  obtain  the  assistance  of  the 
highest  authorities  in  difFerent  departments  of  palrcontology ;  and 
the  appendix  to  his  projected  work  was  designed  to  cou'nui  :i  ilcserip- 
tion  of  the  fossil  rr pi  ilea  and  mammals  by  Professor  Owen  ;  of  the 
fossil  fishes  by  Sir  Philip  Kgerton  ;  of  thccchinodcrmsnnd  rnisr.ac.ca 
by  Profewor  Kdward  Forbes-,  of  the  fossil  shells  by  Mr.  Smverby  ; 
and  of  the  fossil  corals  hy  Mr.  Loawhk  :  Mr.  Dixon  reserved  to 
him&elf  an  nccouut  of  the  geological  structure  of  his  onu\ty,  iomI  q| 
the  loeiditif*  of  his  fussil  specimen's  villi  other  circumstances  0Q&> 
nccted  with  their  discovery.  lie  expended  large  sums  on  the  beau- 
tiful plates  engraved  for  this  publication,  and  you  will  learn  with 
pleasure  that  Prof.  Owen  has  most  liberally  undertaken  to  complete 
and  publish  this  posthumous  work.      Mr.  Dixon  died  at  the  age  uf 
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filly,  on  tli«  '27ih  of  September,  1849,  deeply  regretted  by  oil  tliosa 
who  ktuivt  him  *. 


Gbktlemen, — It  is  now  my  duty,  in  accordance  with  lhc  usual 
rtiicom  of  my  predecessors  in  office,  to  say  Komcthuag  of  the  kw-i 
labours  of  geologists  during  the  past  tesaon.  It  is  nearly  tw 
years  Mooe  I  announced,  in  the  first  edition  of  ray  ■  Principles  of 
Gh  logj .'  i'"'  i  tank  fckn  m  RfaU  !  I  id  Am  mrn  !.  a  In  «u  nMkog 
■flBU  time  to  obwr>nliou  in  the  field,  and  to  (lie  study  of  the  works  of 
earlier  writers  Uint  the  existing  eniuc*  »f  change  in  the  animate  and 
inanimate  world  might  bi  similar,  not  only  in  kind,  but  in  degn*. 
those  which  have  prevailed  during  many  successive  modhlcnuons  of 
the  earth's  crust.  I  attempted  to  adapt  the  news  winch  Mutton  nd 
Playfair  had  first  promulgated,  to  a  more  advanced  state  of  otir  science, 
and  to  extend  their  supination,  by  showing,  that  should  the  Mmo 
causes  continue  to  net  with  unabated  energy,  for  indefinite  periods  of 
the  future,  they  must  hriug  about  revolutions  not  inferior  in  magui- 
feuk  to  tlniM'  itenAri  in  the  monuments  of  past  ages.  After  an  in- 
terval i>l  twenty  year*,  during  which  Ueology  bat  been  enriched  by  a 
vast  accession  of  new  facts,  and  when  so  many  powerful  minds,  in 
every  civilir.nl  country,  have  brought  their  intellectual  energies  to  bear 
on  the  philosophy  of  our  science.  I  may  1  think  affirm  that  the  idea  of 
comparing  the  modern  agents  of  change  with  those  of  remote  epochs, 
a_*  not  inferior  in  power  and  J .  nppcur*  even  to  the  mo*t  scep- 

tical a  far  less  visionary  and  extravagant  hypothesis  than  wleu  I  first 
declared  my  belief  in  itj  truth,  As,  however,  there  are  not  a  few  ori- 
ginal observers,  whose  opinion  I  respect,  who  are  still  opposed  lo  this 
doctrine,  I  cannot  I  believe  do  better  on  the  present  occasion  than  take 
a  brief  view  of  the  hearing  of  some  lending  discoveries  of  modem  date 
on  this  much-controverted  question.  I  adupt  this  course  the  more 
willingly,  because  a  perusal  of  the  memoirs  read  before  the  Society 
during  the  past  session,  and  the  contemporary  publication*  of  utln-r 
,riuV  Indies  and  authors  in  Europe  and  America,  has  convinced  me 
thnt  they  are  mo  \;u;hI  mid  #o  overwhelming  by  their  number  and 
importance,  as  to  make  it  impo«  i!K,  within  the  limit*  of  litis  anni- 
versary Address,  to  give  an  analysis  of  the  contents  of  each,  still  less 

*  A  fu'lcr  account  of  Mr-  DUon'a  labour*  will  bo  found  in  the  'Medical  Tiuica  ' 
for  Dec.  8,  1>M9  of  which  notice  I  havel*rs«e/  availed  Sjytjtt 
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to  add  criticisms  mid  comments  of  my  own.  But  in  order  to  Keep 
myself  still  further  within  due  hounds,  I  shall  not  enteral  present  ihe 
li«M  of  paleontology,  reserving  for  a  future  opportunity  a  cowjohson 
of  the  organic  creation,  in  ancient  and  modem  times,  and  the  question 
whether  Uie  fluctuation*  of  the  living  inhabitant*  of  the  globe  hart 
been  regulated  formerly  by  the  same  laws  as  now. 

Among  the  point*  of  geological  interest  relating  exclusively  to  the 
inanimate  world,  noue  have  given  rise  to  a  greater  difference  of  opinion 
than  the  various  causes  suggested  to  account  for  the  position  of  stra- 
tified and  unstratiued  rocks  iu  mountain  chains.  They  are  usually 
niirred  to  the  development  of  inaljanical  nud  volcanic  forces  of  a 
paroxysmal  character;  but  geologists  who  favour  these  views  art  by 
no  means  sgTecd  whether  the  causes  thus  capable  of  modifying  the 
earth's  crust,  were  all  of  them  in  the  beginning  in  a  state  of  the  high- 
est  intensity,  and  aAerwards declined  in  energy,  or  vhetherthey  hftll 
been  exerted  again  and  again  during  short  intervals  of  violent  convul- 
sion followed  by  long  periods  of  repose.  On  these,  and  questions  of 
a  kindred  nature,  I  shall  proceed  to  ufFc-r  some  olw-rvntious,  VftU 
aware  that  1  shall  advocate  opinions  which  I  have  long  cherished,  and 
on  which  I  can  scarcely  fail  to  hare  a  strong  bias  hut  reminding  yon 
at  ili  liiKo  tliat  th«v  vim  inclusions  opposed  to  mine 

have  equal  reason  to  doubt  their  own  impartiality,  and  to  suspect  that 
they  also  may  be  influenced  by  old  associations,  and  those  strong  pre- 
possessions, with  wliich  nrarly  all  the  early  literature  of  our  science  is 
imbued.  It  may  be  true  that  no  geologist  worthy  of  tlie  name  would 
ci  intend  ,n  this  time  of  day  for  the  modern  origin  sjf  our  planet,  or 
maintain  the  doctrine  that  it  was  created  contemporaneously  with  man, 
nit  hough  the  multitude,  iuc-hidiri£  immmv  it  the  <-(lncf;ted  classes,  may, 
in  their  ignorance  of  the  record*  of  creation  m  written  in  the  hearens 
and  the  earth,  -nil  fondly  cling  to  such  opinion*,  The  cultivators  of 
our  science  may  he  ready  to  grant  the  mov  duration  to 

each  socceasire  geological  epoch,  yet  they  may  still  unconsciously 
derive  a  lore  of  cataclysms  And  catastrophes,  and  faith  in  a  priwfltvaJ 
chaos  out  of  which  the  present  order  of  thing*  was  evolved,  from  an 
hereditary  creed,  not  founded  on  facts,  or  strict  inductive  reasoning 
on  natural  phenomena. 

Aa  introductory  Co  this  subject,  I  cannot  do  better  than  recall  jour 
attention  to  the  recently  published  memoir  of  Sir  Rotatt  BlurcU- 
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boh,  on  the  structure  of  the  Alp*,  Apennines  and  Carpathians,  *  I 
deservedly  occupies  au  entire  Number  of  your  Quarterly  Journal*. 
It  comprises  a  masterly  summary  of  the  labours  of  those  who  had  gome 
bdbn  hnC  'a  *  vtry  difficult  field  of  inquiry,  as  well  **  aluminous 
account  of  hll  OVB  personal  inTcstigatioas,  and  should  be  studied  by 
|  one  who  is  denirouaof  knowing  what  point  the  modern  progress 
of  geology  has  reached,  On  various  important  questions  of  which  he 
treats,  arid  iu  which  I  entirely  agree  with  him,  1  cannot  enter  at  pre- 
sent, bill  thru-  ||  OM  U -ill  b  *i(iu  established  in  fan  memoir 
which  bears  »pccially  ou  the  theory  selected  for  discusaaou  in  this  Ad- 
dress. He  promt  ,l"  ■'  >M'I**r*  to  me  ai  •  ••liaftcttiry  manner,  that 
those  stupendous  q  >  |g  whidi  the  loftiest  chain  in  Buippe 
owes  its  cum  plicae  d  •  :i.  DC  I  re,  and  by  which  its  component  strata  have 
been  dislocated,  &i  nil  contorted  belong  to  a  very  modem  sera 
in  the  earth'*  liiMury.  In  the  lOQg  (State  of  geological  events,  the 
BODOH  pariod  ia  tlftfl  first  which  presents  ns  with  a  fossil  flora 
hi,  both  terrestrial  and  aipiatic,  of  a  very  complete  c  luractcr,  coin* 
!ti]>  mammalia  bothof  the  sen  and  land, of  all  theprindpa]  i  ^sscs, 
00V  contemporary  with  DHL  li  would  ilouhtlesi  be  rush  to  ass 
i  hut  do  plants  or  animals  of  equally  high  orgauiiatiou  may  not  have 
pre-existed  on  this  globe,  for  tltc  remit  progress  of  discovery  in  our 
science,  put*  M  *>"  our  guard  against  founding  hasty  generalizatinu* 
,,n  inn.  Dftgstifl  tfUaTKBi  The  fossil  dttktODIof  saurians  discovered 
in  the  coal-measures  of  Saarbriick  near  Treves  are  still  fresh  in  our 
recollection,  as  nr»  bOM  t  .ntprint*  of  the  same  age  first  detected  b] 
Dr.  King,  and  which  1  hare  myself  examined  at  Grccnsburg  in  Penn- 
sylvania. We  are  waiting  also  with  impatience  for  more  minute  details 
respecting  some  reptilian  footprints  of  a  still  moreaneieut  date,  bi 
by  Mr.  Isaac  Lea  in  the  old  red  sandstone  at  I'otUville,  near  1'hila* 
delphh  ;  nor  h*ft  we  forgotten  the  tracks  of  numerous  birds,  observed 
in  tlic  pad  shales  and  sandstones  of  Connecticut,  of  a  date  nearly  I 
•  !<  rtuu'  mii  pnlico/.mr  times,  Sncfi  (arts,  like  thiMinrxfiectcd  discovery 
of  the  Stonesfield  marsupial*,  a  quarter  of  a  century  ago,  mm 
again  >i  i  In-  |-n"iiini|itinn  of  taking  for  granted,  that  our  pr.s-.-iii  know- 
ledge n\'  the  earliest  ocxiurrence  uf  a  particular  class  of  fossils  fa  stnt* 
tided  rocks,  can  be  reasoned  upnn  as  if  it  afforded  a  true  in 
of  the  first  appearance  of  a  particular  class  of  beings  on  die  j 

•  Vol.  *-  Part  i.  1S48.  December. 
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Nevertheless,  with  every  reservation  for  the  future  enlargement  of 
our  ulcus  respecting  the  comparative  perfection  of  the  living  CmtfOB 
iu  out  own  time*  and  in  the  remoter  age*,  we  may  at  least  assert,  that 
in  the  present  stale  of  our  science  the  eocene  fauna  and  flora  may  be 
contrasted  with  those  of  older  date,  in  regard  to  the  more  complete 
manner  in  which  they  represent  the  animal  and  vegetable  rrcnr.iou. 

In  the  chronological  claasilicnlioH  of  the  HUtttUl  OOmpodBg  the 
crust  of  the  earth,  it  has  heen  often  asked,  whether  we  ought  toascrihe 
to  the  older  tertian'  epoch,  or  to  the  cretaceous  system,  the  great  uuxn- 
mulitic  formation  nfihe  Alps,  and  other  parts  of  Europe.  This  much- 
ci  introverted  question, — one,  as  I  shall  presently  pint  out,  of  the  high- 
est theoretical  interest,  in  reference  to  the  hypothesis  of  the  ondMtfld 
LnU'UMty  of  the  existing  agents  of  change, — was  declared  l»y  M.  Bon.', 

.nine  yi'ari  IgOj  tO  t*    Al  gmfl   fffobluj  of  tfaf  d.iy,  MU&  Bb  Bk    HUP 

chisou  has  therefore  devoted  to  its  eouM<h m fan  a  large  portiou  of  his 
memoir.  M.  Boue  indeed  announced  in  1817  his  own  conviction 
that  the  nummulitic  rocks  helonged  to  tin-  MMM  Of  blMI  t«-rt:ary 
pi  ridd,  and  remarked,  iu  a  paper  read  to  the  French  Geological  So- 
i  i'-t  v  in  that  year,  how  much  delight  Alexander  Brongiiiart  would 
have  experienced,  had  lie  livi'd  to  see  one  of  his  huldesl  and  ninr.t 
rtUtfag  ;;<-iirr:ili/.atiMi..  t!iu.«  rrmvned  mill  MBBP  \\.  Hmu^miiri 
had  iu  fact  declared  many  years  l>efore,  that  the  shells  of  the  summit 
of  the  Jhahlcrcts,  one  of  the  loftiest  of  the  Swiss  Alps,  which  rises 
more  than  10.000  feet  above  the  sen,  were  referable  to  species  cha- 
racteristic of  the  eocene  strata  of  the  neighbourhood  of  Paris,  lie 
only  felt  MuUttlKh  hesitation,  lie  said,  iu  assigning  to  them  so 
modern  a  date,  because  the  overlying  limestones  were  so  compact 
and  homogeneous  as  to  agree  in  litholojriral  character  with  much  older 
secondary  rocks. 

Several  of  the  most  animated  discussions  which  have  taken  place 
in  this  room  since  1HU5,  have  turned,  iim  yon  will  rcc'dlccl,  on  this 
subject,  especially  when  the  fossil  tthclla  brought  by  Mr.  Pratt  from 
Biuritx  in  the  Pyrenees  were  laid  upon  our  table,  A  decided 
opinion  way  thru  »Apri*«fled  h>  many  of  u*  that  the  nummulitic  aeries 
of  that  southern  chain  muat  be  referred  to  the  lower  part  of  the 
eocene  group,  as  it  was  made  clear  that  the  proportion  of  fossil  spo- 
cies  common  to  the  Biaritt  beds  and  the  chalk  was  extremely  small — 
•  bulletin,  vol.  v.  2nd  Series,  pp.69,  71. 
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much  too  few  to  imply  a  eretaceouB  ftgt  for  tbc  strata  in  question,  or 
ckd  a  zoological  passage  from  the  crctacooufl  to  the  tertiary  forma- 
tions. They  who  have  read  with  care  the  successive  number*  of  the 
4  Bulletin  ■  uf  Ibc  Geological  Society  of  France,  arc  aware  liow  mack 
that  body  ban  been  occupied  with  the  inmc  problem,  and  bow 
steadily  the  evidence  in  favour  of  Uic  Mine  iniportnnl  conclusion  ha* 
been  gaining  at rvngth.  M.  d'Arehiac,  writing  in  1S4"  on  tbc  fine 
collection  of  Bziiritx  shell*  .<ubiiutted  to  his  inspection  by  Mr.  Pratt, 
cbicrvcd  that  forty-eight,  or  one-fonnh  of  the  whole  series,  were 
identical  with  fossil*  of  the  lower  eocene  of  the  Paris  buain,  while  tlie 
reet  were  all  tertiary  forms  except  four,  winch  belonged  to  species  of 
the  chalk.*.  In  a  paper  by  M.  tatty**,  read  to  the  Geological 
Society  of  France  ui  June  IvMf,  that  able  coocholopist  declared, 
after  examining  the  Binnt/  iossils,  "tliat  the  whole  of  the  num- 
mulitic  system  must  be  classed  as  tertiary  ;  an  opinion  confirmatory," 
lie  said,  Mof  the  results  previously  arriTrd  at  by  M.  Lcymcric  in  the 
Corbieres,  and  of  M.  Uirtrand  Gesliu  in  the  Alps."  Lastly,  I  may 
observe,  that  you  will  find  *imilnr  opinions  recorded  in  the  'Bulletin,* 
either  in  the  memoirs  or  verbid  comments  of  MM.  Drshaycs,  Charles 
Desmoulins,  ltaulin,  Leymcrie,  Tallavigue,  Delbos,  Desor,  Botie, 
Arcluae,  and  Alcidc  D'Orbigny,  all  published  in  the  course  of  tin- 
last  six  years.  Whether  a  real  transition  from  the  cretaceous  to  the 
tertiary  strata  can  be  made  out,  is  a  point  which  has  also  been  fully 
discussed,  mid  how  far  the  Maestricht  beds  are  represented  iu  the 
Pyrenees.  It  appears  from  the  researches  of  MM.  De>ranuluis  and 
Raidin,  that  aome  few  of  the  characteristic  fossils  of  Maastricht 
have  really  been  found  in  that  chain;  but  you  will,  I  think,  agree 
with  M.  Dcahayes,  that,  they  ore  not  enough  to  establish  (keexisu 
moe  of  ;tn\  true  equivalent  of  the  Maestricht  group — Uut  distinct 
and  uppermost  division  of  the  chalk  to  which  the  Faxoe  coralline 
i. 'Tie  in  velnud,  aj  well  as  the  puolitic  strata  of  Sezanne  near 
Paris,  arc  referable. 

When  we  consider  that  the  age  of  the  minnnuliiie  formation  of  the 
Pyrenees,  however  clearly  it  may  now  be  determined  to  be  tertiary, 
has  been  regarded  by  so  many  aide  authorities  as  n  suhjeet  of  perplex- 
ity  and  debate  up  tn  *n  Into  a  period,  we  cannot   feel  surprised  that 

•  Bulletin,  vol.  it.  2ml  Strict,  p.  I0M. 
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MM.  L)c  Beaumont  nod  l>ufrt'iinr,  in  constructing  their  geological 
map  of  France  amity  tears  before,  should  hate  rrfcrrrd  these  strata 
hi  the  Alps,  noil  Ui  Use  regions  bordering  the  Mediterranean,  to  i 
age  anterior  to  the  ealcairc  greasier  of  Paris,  especially  when 
learn  that  even  uow  M.  Agassis  affirms,  that  out  of  139  species  of 
cchinodcrm*  described  by  him  from  the  aummulitic  beds  of 
terrancan,  one  species  only  is  common  to  them  and  the  calcsire  j 
fiier.  The  same  geologist  maintains  that  all  the  fish  of  Ularus  | 
Monte  Bolca,  which  according  to  the  lateat  opinion*  most  be  c  asset  d 
m  eocene,  differ  entirely  from  those  of  Shcppey  #.  Yet  1  am  by  no 
means  disposed  to  question,  on  the  ground  of  thia  want  of  agreement 
in  the  icbthyolites,  that  the  Ularus  ilates  are  in  truth  tertiary,  still 
leas  to  doubt  that  the  limestone  of  Monte  Botes  bclougs  to  die  I 
]>eriod :  1  have  always  regarded  the  latter  as  eocene  from  the  I 
Brian  I  visited  that  locality  in  company  with  Sir  Roderick  Murchison 
in  18^8.  You  have  seen  alto,  in  the  classification  of  the  three  i 
court  eocene  formations  established  by  Mr.  Preatwich  for  the  older 
tertiary  deposits  of  Great  Britain,  that  while  each  dirision  u  charac- 
terued  by  its  peculiar  assemblage  of  shells,  a  part  only  of  the  species 
pass  from  one  division  to  another,  and  that  the  specific  difference  of 
the  mammalia  belonging  to  each  division,  And  still  more  of  the  first, 
as  determined  by  Agassis,  is  extremely  marked. 

The  researches,  shore  alluded  to,  of  Sir  Roderick  Murchiaon  J 
th<  A]p|  in  1-17,  and  the  ]iahcontologtcsl  evidtnee  of  varioui  « 
writers  brought  together  by  him  in  illustration  of  his  views,  hare,  I 
think,  shown  uicouivocnlly,  that,  together  with  the  namunuutic  lime- 
nn  enormous  tliiekness  of  overlying  at  rata  of  dark-eolotusd 
slates,  marls,  and  fucoidal  sandstones,  proTincially  called  Flysefa,  j 
separable  from  the  rretacroua  system  of  Northern  Europe,  and  must 
also  1*  regarded  as  lower  eocene.  Ilia  attempt  however  to  make  i 
a  paasAge  from  the  tertiary  to  the  secondary  series  by  mesas  of  i 

sating  group  of  marls,  green  sandstone  and  impure  lituestose, 
appears  to  me  to  ha  for  Use  successful,  aiuee  o  true  reprcscuutit 
the  Maastricht  beds  is  wanting  in  the  Alps,  or  is  very  ill  <lc£oed,  i 
no  other  equivalent  assemblage  of  organic  remains  u 
sufficiently  rich  in  forms,  or  intermediate  in  character,  to  £11  cp  Uie 
wide  gnp  between  the  eocene  strata  and  the  chalk. 
*  Dullctlu,  vol.  v.  pp.  41 1,  41*. 
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I  have  dwelt  thus  at  length  on  the  age  of  the  numxnuh'tic 
because  its  recognition  as  a  tertian  deposit  draws  with  it  consequences 
of  the  utmost  theoretical  importance,  and  U  singularly  confirmatory 
of  a  remark  made  by  M.  Dctmoycrs  many  yean  ago  in  hi?  address 
to  the  French  Geological  Society,  namely,  "  tliat  the  more  the  Alps 
-r.iiilieil  the  younger  they  grow.'*  This  saying  was  elicited  by 
the  ndmi»ajon  by  competent  observers,  that  certain  schistose  rocks  of 
great  thickness,  containi  i  ,  .LuK  w  riling  slate?,  originally  classed  an 
n.Miion  formations"  by  lame  of  the  Mknrim  of  Werner,  an<l 
regarded  as  of  [nliHunfa  age,  were  really  secondary.  Now  we  are 
Billed  upon  to  go  much  further ;  for  these  same  strata  belong  to  the 
flysch,  mn!  therefore  constitute  what  is  by  no  mean*  the  base  of  the 
eocene  system.  To  f  bo  Kn;lib  geologist  who  is  old  enough  to  re- 
member  when  all  the  soft  clays  and  loose  sands  overlying  the  chalk, 
some  of  them  containing  shells  of  species  identical  with  those  now 
living,  were  looked  upon  its  very  modern,  and  as  the  creations  of 
vrday,  in  comparison  with  the  rocks  of  the  higher  Alps,  it  may 
well  appear  a  startling  proposition  to  learn  thnt  the  clay  of  London 
was  in  the  course  of  accumulation  as  marine  mud  at  a  time  wlun  fa 
ocean  «till  rolled  its  wares  over  thcupace  now  occupied  by  some  of 
the  loftiest  Alpine  summit*.  It  will  follow,  morco*«i  as  a  corollary 
0.1111  the  same  data,  as  before  hinted,  that  not  only  the  npfcamj 
of  the  Alps,  but  nil  the  principal  internal  movement*,  dislocate 
inversions  and  contortions  of  the  strata,  are  subsequent  to  the  origin 
of  the  nummulitic  deposits,  and  had  not  therefore  cren  commenced 
till  great  numbers  of  the  eocene  vertebrate  and  invertebrate  animals 
had  lived  and  died  in  succession. 

If  the  development  of  so  vast  an  aggregate  amount  of  dynamical 
agency  in  times  so  modern  in  the  earth's  history  hail  been  confined 
to  a  single  narrow  zone  of  mountains,  it  would  be  a  fact  of  no  small 
significance  n«  invalidating  all  theories  which  ascribe  such  magnifi- 
een!  displays  of  mechanical  force  to  very  remote  epochs.  But  on 
extending  our  survey,  we  find  some  of  the  members  of  this  mimmu- 
litie  series,  with  their  characteristic  fossils,  playing  the  same  p«. 
i  be  i  Apennines  and  Carpathians,  and  spreading  over  a  Inrge 

part  of  the  globe  of  which  the  geology  is  best  known  They  are  m rf 
with  in  full  force  in  the  north  of  Africa,  as  for  example  in  Algeria 
and  Morocco;    they  have  been  traced  from  Egypt  into  Asia  Minor, 
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and  across  Persia  by  Bagdad  lo  the  bunks  of  the  Indus.  They  occur 
not  <uiU  in  ('utc.h,  but  in  the  mountain-rougea  which  separate  Siutlc 
from  Persia,  and  which  fonn  Uie  passes  leadiug  to  Cabul.  Tlu-y 
have  been  fbUuwed  alill  further  eastward  into  India,  ami  BS]  b>  said 
in  iiiier  bodily  into  the  structure  of  all  the  continental  lands  and 
mountain-chains  of  the  Old  World, 

Were  we  to  endeavour  to  estimate  the  changes  in  physical  geo- 
graphy which  can  be  proved  by  l he  position  of  these  marine  eocene 
strata  lo  have  occurred  since  the  commencement  of  the  tertiary 
period,  wc  should  find  them  to  he  very  inadequately  expressed  by 
stating  that  they  equal  in  amount  the  WUfOUrion  of  sea  into  land  of 
a  continent  as  large  and  lofty  as  that  of  Europe,  Asia,  and  the  north 
of  Africa.  I  endeavoured  in  1H34,  in  a  map  constructed  for  the  3rd 
edition  of  my  '  Principles  of  Geology/  to  ahow  the  extent  of  sur- 
face in  Europe  nnil  part  of  Asin  which  had  la-en  covered  by  water,  at 
some  time  or  other,  since  the  beginning  of  the  eoceue  period.  But, 
had  1  lwen  then  aware  that  a  true  pictorial  representation  of  fcDfifa 
modem  revolutions  in  physical  geography  would  have  required  the 
submergence  of  the  Alps,  Pyrenees,  Apennines  and  Carpathians,  and 
the  insertion  of  a  few  insignificant  islands  only  in  their  place,  I  might 
have  thought  such  an  illustration  superfluous  or  without  meaning, 
and  have  been  satisfied  by  simply  insisting  on  the  post-eocene  ubiuuitv 
of  the  ocean — not  indeed  by  a  simultaneous,  but  by  a  successive  ot> 
cupancy  of  the  whole  ground.  But  how  smnll  a  portion  even  of  the 
superficial  remodeling  of  the  earth's  crust  in  recent  time*  U  expressed, 
by  declaring  that  we  can  establish  by  direct  proof  or  legitimate  in- 
ference the  upheaval  out  of  the  sea  of  all  the  land  in  Europe,  \  tin, 
and  part  of  Africa !  During  the  same  tertiary  periods  there  have 
been  vertical  subsidences  as  well  as  elevations  of  (hi  same  areas;  and 
wc  have  every  reason  to  believe  that  the  larger  part  of  the  globe 
(comprising  nearly  three-fourths  of  its  wperricirs),  which  i-  covered 
by  water,  has  undergone,  in  equal  periods  of  time,  oscillations  of 
level  not  inferior  in  degree  to  those  to  which  (lie  continental  spaces 
have  been  subjected.  If  therefore  M  VtN  to  confine  our  thoughts 
to  the  mere  outward  modification*  in  the  shape,  of  the  land  or  bed  of 
the  sea,  and  all  the  change*  of  rlimate  and  fluctuations  in  organic 
life  inseparably  connected  with  movement*  which  have  amounted,  in 
some  cases,  to  more  than  two  miles  vertically  in  one  direction,  besides 
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the  lateral  lUlplimmnilf  <>f  rocks  and  their  denmdatioa  br  wster,  the 
series  of  event*  would  iwru  endU-i*,  nnd  their  mngnitnd*  n.it  easily 
to  lie  exaggerated.  Bnt  it  is  evident  that  these  raprrfcid  nutations 
ore  trilling  in  amount  in  comparison  with  revolutions  which  must 
bare  Wn  going  on  «mtdtnu*ou*iv  in  the  inferior  parts  of  the  earth's 
crust.  The  reality  of  these  changes  is  certain,  although  their  nature 
may  ho  obscure  i  for  we  can  rarely  catch  rreti  a  glimpse  of  tho  subter- 
ranean products  of  the  eocene,  nuoccac  and  pliocene  epochs,  because 
it  requires  far  more  tfans  ffcatj  0H  ti.-rtiarr  periods  hat*  as  ye* 
nu  iiiahcd,  to  allow  the  disturbing  causes  to  up'.ift,  depress,  and  rend 
open,  or  for  the  ocemu  to  denude  the  incumbent  rocks  so  as  to  make 
ii  possible  for  ft>i  inhabitant  of  the  surface  to  behold  them  and  appre- 
ciate their  magnitude. 

The  Alps  indeed,  where  the  convulsions  hare  been  greatest,  reveal 
Co  us  some  monuments  of  tin-  .  lea]  ciuingc*  and  rearrange- 

ment of  the  component  elements  of  rocks  which  have  taken  place 
since-  the  deposition  of  the  eocene  strata,  nnd  we  thus  gain  sotnc 
insight  into  the  nature  of  the  transformation  of  mineral  mnaaoa 
which  must  lure  been  going  ou  contemporaneously  at  greater  dejM 
It  appears,  for  example,  that  in  some  places  granite  lias  been  in- 
truded into  tho  axis  of  the  Alpine  chain,  ami  that  in  oth/r  place* 
various  granitiform  compounds  have  been  formed  since  the  whale 
nummulicic  formation  was  elaborated  beneath  the  sea.  n  in  passing," 
aap  Sir  H.  Mureiiisou,  "  from  east  to  west,  from  the  Austrian  into 
the  Savoy  Alps,  the  zone  of  mctamorphisra  widens  laterally,  from  the 
centre  to  the  Hanks  of  the  chain,  so  as  to  affect  even  the  younger 
secondary  deposits,  and  in  one  or  more  tracts  even  the  tertiary,  some 
of  the  strata  called  riysch  bring  converted  into  n  crystalline  state*." 
Instances  are  also  adduced  in  the  Bernese  Alps  (by  the  same  author) 
of  bands  of  granite  or  granitic  *rhi.it*  in  the  midst  of  the  nysc.h,  de- 
monstrating that  the  action  of  heat  and  vapours,  or  tlw?  causes  com- 
monly called  plutonic,  blTC  changed  even  these  modem  deposits  into 
gneiss;  as  well  as  into  quartz  rock  uud  mica  schistf. 

To  whatever  geological  period  we  may  be  disposed  to  assign  the 

first  origin  or  crystallization  of  the  talcosc  gnnft*  nnd  gneiss  of  Mont 

Blane  and  other  parts  of  the  central  nucleus  of  the  Alps,  we  cannot 

doubt  that  they  broke  through  the  crust  and  were  protruded  into 

♦  Quart.  Journ.  of  Geo).  Soc.  est.  v.  jv  IS*.  f  Ibid.  vol.  r.  p.  21S. 
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the  atmosphetv,  or  wore  laid  bare  by  denudation,  tiftcr  the  minumi- 
litic  limestone  was  formed,  and  cooMqneutly  after  tho  beginning  of 
the  eocene  period.  For  my  own  part,  1  haw  little  doubt  that  these. 
granites  ore  all  tertiary,  and  that  they  may  ffon  have  patiscd  from  a 
fluid  or  semi-Hind  state  to  their  plismt  form  at  an  epoch  more  mo- 
dern than  the  eocene  period.  But  although  it  ia  only  in  a  few  nar- 
row strips  of  country,  like  the  Central  Alps,  that  nature  disclose*  to 
us  RUM  of  the  ncthcMonucd  rucks  of  such  modem  geological  arras, 
we  can ii'.' I  doubt  that  still  greater  modifications  of  the  interior  have 
extended  downward*  for  many  miles  or  Ungues  in  depth  beneath  the 
Alps,  and  beneath  every  region,  whether  of  land  or  sea,  which  has* 
risen,  sunk,  or  oscillated  in  level  since  the  fossil  shells  and  zoo pin  tag 
of  the  lower  eocene  period  were  living  in  the  sen.  The  imagination 
of  the  geologist  strives  in  vain  to  form  a  just  conception  of  the  extent 
of  these  intern*!  modifications  of  the  cnut,  of  which  m  arc  only  be- 
ginning to  interpret  the  outward  sign*.  How  much  fracture  and 
dislocation  of  solid  rock  must  hare  taken  place !  how  much  heating 
and  cooling,  expansion  and  contraction,  drying  and  baking,  softening 
and  |*j HjlMlfrlUg  of  Bedimentary  strata!  Over  bow  vast  an  area, 
and  to  bow  great  a  depth,  often  hundreds  of  yards  or  several  mile* 
beneath  the  surface,  hnTC  mineral  masses  been  injected  by  lava,  or 
dissolved  by  thermal  waters,  or  corroded  by  acids,  or  permeated  by 
steam,  or  impregnated  with  magnesia,  sulphuric  ncid,  or  other  sub- 
stances introduced  in  a  gaseous  form !  What  obliteration  has  there 
not  been  of  organic  remains,  anil  of  the  signs  of  stratification,  in  the 
course  of  the  tertiary  ages  wluch  have  elapsed  since  the  uumniulitic 
strata  ami  incumbent  fucoid  grits  lay  inbmcrgcd  benrnth  the  ocean  1 
Sir  Roderick  Murchisou  has  given  a  graphic  description  of  the 
foldings,  bo  sharp  and  so  often  repeated,  of  a  grand  succession  of  se- 
dimentary strata  in  the  Alps.  Anions  other  examples,  ho  lias  cited 
one  case  of  extraordinary  inversion  of  large  mosses  in  the  canton  of 
Giants,  examined  by  himself  and  M.  Ku-hrr,  where  a  li:in--ti. m-  nf 
the  Jurassic  period  containing  ammonites  is,  on  Qm  ODI  bund.  "  tffth 
bid  hy  n  zone  of  talc  and  mii-.i  m-Iu-i,  li:nin<:  ii  |>:ir»s  unite  t Ii  ■ 
aspect  of  a  primary  rock ;"  while  in  anotlwr  direction  it  is  continu- 
ously superimposed  for  miles  on  beds  of  highly  iucliued  flyaeh  of 
eocene  age*. 

•  Quart,  ioum.  of  CkoI.  $oe.  wl.  v.  p.  2i«. 
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It  seem*  thnt  in  the  course  of  the  stupendous  movements  which 
have  flfanl  the*?  modern  bed*  to  the  height  of  8000  feet  alsove  the 
tea,  and  ouued  portions  <>l  them  to  become  crystalline  or  mcuvm  ir- 
phifi,  Urge  masses  Of  to4  wlid  Jnrassk  Umcatonc*  of  the  Oxforilirui 
age  hiivit  been  pushed  bodily  out  of  (heir  place,  and  planted  imcon- 
formably  on  the  edges  of  fltmU  of  the  nummulitic  scries.  Our  in- 
defatigable colleague  naturally  shrinks  ^r>>  j  luy  KplttOJ 
of  so  marvellous  and  anomalous  a  sUte  of  tiling*,  extending  an  it  dor* 
over  a  considerable  area.  In  attempting  to  estimate  aach  gigantic 
movements,  (Ik-  powers  of  unagin sri  i  n.  ho  says,  arc  at  fault;  *nd 
"  surely,"  he  adds,  w  it  is  not  uuphilosophical  to  believe  that  in  those 
darn  the  crust  of  the  earth  was  affected  by  !<>rc<  *  of  in  finitely  Sjpi 
int<u>it>  than  those  which  now  prevail."  In  particular,  he  regards 
the  apparent  inversion  of  the  Iflntej  mOJMi  along  il.r  flanks  of  the 
Alps,  and  ita  great  ill  .  uiun,  as  "  a  clear  demonstration  of  a  sudden 
operation  or  eatastruphe*." 

Now,  I  shall  first  venture  to  remark,  in  regard  to  these  theoretical 
views,  that  the  Alps,  when  considered  as  a  uiountjiiu-ehaiu  whirh  I 
jrjginntril   ru;irri\    ■inc.-   I  hi-       ^TltTfifWITiTal    Of  r'ie   tertian    polodp 

bear  emphatic  and  irrefragable  testimony  to  the  fact,  thnt  the  inten- 
sity of  the  cause*  which  have  dltfiUlbed  the  crust  of  die  globe  luw 
not  diminished  in  the  irrii.irv  n*  compared  to  the  secoudary  or  pri- 
mary (bfUflttrail  epochs.  It  urny  poasibh  he  .Mill  contended,  thnt 
the  energy  ami  vmli-nec  of  the  movements  were  more  general  in  those 
earlier  epochs,  supposed  by  some  to  have  been  close  upon  the  con- 
fines of  tt  the  reign  of  Chaos  and  Old  Night ;"  but  it  cannot  be  |>n 
tended  that  there  are  any  proofs  of  a  more  magnificent  development 
of  the  disturbing  forces  in  any  given  repou  of  equal  exteut,  and  ac- 
complished in  an  equal  lap*?  ef  time,  at  any  period  antecedent  to  tin 
upheaval  of  the  Alps.  If,  however,  any  one  should  maintain,  that  b 
'In  i  ;uti<  rages  the  movements  which  upheave,  depress  and  derail-.- 
the  position  of  strata  were  more  geueral,  and  that  they  agitated 
simultaneously  much  wider  horizontal  areas,  it  will  be  easy  to  adduce 
tin-  most  overpowering  evidence  to  the  contrary.  The  wide  extent 
in  the  United  States  of  America,  and  in  parts  of  Russia,  of  Carboni- 
ferous, Devonian  and  Silurian  strata,  which  although  upraised  above 
the  sea,  continue  almost  as  level  as  when  the  beds  were  first  tboWB 

•  Quart.  Jotirn.  of  Geo).  Soe.  vol.  v.  p.  2&8. 
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down  beneath  iu  waters,  clearly  dcmonstrftteH  the  limitation  of  th« 
agency  to  which  great  folding*  and  contortion*  of  stratified  rocko 
have  been  due  to  very  confined  cpoces  in  each  epoch.  Wore  it  othcr- 
wiw,  tin  nniltijiJicntion  of  nuch  MtttUftlG  convulsion*  dnrmg  a  long 
succession  of  age*  would  have  modi-  it  impossible  to  find  any  »pot  on 
the  globe  where  the  olde-t  mcka  had  escaped  extrcim  •  )<  rnntrcnu'iit 
It  only  remains  therefore  for  the  advocates  of  the  paroxysmal  hypo- 
i*  to  assert  that,  although  the  disturbing  forces  kum  bj  M  mcana 
grown  feebler  iu  the  modern  or  tertiary  time*,  a*  compared  to  pe- 
riod* when  »he  oldest  of  the  known  strata  were  deposited,  yet  there 
have  been  brief  scras  of  convulsion  on  a  very  giiiud  Male,  wheu  the 
OldlDU]  npOMOf  attar*  was  violently  interrupted  iu  particular  re- 
gion* (as  iu  tlie  Alps,  for  exsmplo)  in  a  manner  wholly  diiTrreut,  in 
regard  to  the  iimpiilude  of  the  effects  produced,  from  any  which  we 
have  witnrsfed  in  historical  times,  or  which  ever  occurred  formerly 
telng  the  ordinary  and  normal  state  of  the  globe. 

That  doctrine*  of  this  kind  are  popular,  I  am  well  aware ;  and  if 
you  desire  to  know  how  many  modern  writers  have  declarvd  in  their 
favour,  1  refer  you  to  the  excellent  work  which  has  jum  in ■■  n  pub- 
lished by  one  of  our  foreign  members,  M.  d'Archinc.  mi  'The  Hi- 
Story  of  the  IVogre**  of  Geology  from  the  years  1834  to  I84.V  lie 
has  executed  conscientiously  nearly  half  of  the  laborious  and  delicate 
task  assigned  to  liun  by  the  Geological  Society  of  France,  nnd  has 
given  us  a  faithful  digest  of  memoir*  written  in  a  variety  of  language* 
and  scattered  through  the  Proceedings  and  Trainactn  n-  oi  numerous 
scientific  bodies,  or  the  periodica]  magazines  nnd  journals  of  almost 
even-  civilized  country.      A  geol<  practical  experience  in   the 

field,  as  well  as  of  extensive  erudition,  was  required  to  make  a  good 
classification  of  such  complex  materials,  nml  justly  lo  inte  their 

relutive  value.  Iu  M.  d'Archiac's  pages  every  author  of  merit  has 
been  allowed  an  impartial  hearing,  and  the  expositor's  own  occasional 
criticisms  arc  not  obtruded  too  promincntiv  00  he  reader**  attention  ; 
when  they  nre  offered,  they  are  so  judicious  as  to  wd  us  materially  in 
understanding  the  faithful  nnnlysis  he  has  given  of  the  opinions  of 
Otbtrs,  In  the  concluding  part  of  his  chapter  on  "  I,e  tcrrnin  tno> 
deme,"  and  when  speaking  of  active  volcano*,  and  in  other  places, 
he  stoutlv  denies  the  adequacy  of  the  causes  which  ton  mndiiied  the 
earth's  crust  in  historical  times  to  produce  effects  such  as  may  enable 
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to  explain  pxdogical  monument*.     "  We  must  bare  recourse ,' 
says,  "  to  otlnrr  causes,  both  organic  and  inorganic,  of  a  more 
getic  and  even  paroxysmal  character*." 

On  this  subject  I  moat  make  two  preliminary  remarks :  Fir- 
oar  preaent  inability  to  decipher  aome  of  the  momamcnU  of  pan 
ages  by  a  kry  derived  from  the  effects  of  causes  now  acting,  ought 
never  to  be  adduced  a*  an  argument  of  much  weight  in  favour  of  U* 
paroxysmal  theory ;  for  it  might  with  equal  or  greater  p 
urged  as  a  reason  for  believing  in  the  adequacy  of  existing 
their  identity  with  those  of  former  time*,  since  no  one  doubt*  thai 
we  are  ignorant  of  the  nature  of  man)  suhterranean  and  Mihoceanic 
changes  now  in  progress-  If  therefore  there  was  nothing  obscure  or 
mysterious  in  geological  phenomena,  if  they  simply  preacuted  to  us 
a  picture  of  objects  as  familiar  as  the  lavas  of  Vesuvius  or  the  cal- 
careous tufas  of  mineral  springs,  or  the  ucwly- formed  deposits  of  a 
delta  seen  st  low  water,  wc  should  be  entitled  to  su>pcct  a  great  waot 
of  analogy  between  the  ancient  and  modern  processes  nt  work  abort 
ami  ijclnw  the  earth's  surface.  We  should  then  be  entitled  to 
where  are  the  nether-formed  and  deep-tea  formation*  of  the 
time?  Where  are  the  signs  of  those  changes  brought  about  in  the 
bowels  of  the  earth  corresponding  to  such  as  are  now  in  progress  ia 
regions  inaccessible  to  human  observation  ?  Why  have  not  the 
causes  which  hav« uphaaead mountains  ai  tl»» tired  the  rocks, 

or  which  hare  denuded  large  areas,  revealed  to  us  ancient  «*rwtffM 
ami  urmtratiriad  rocks,  wholly  distinct  from  any  which  wc  now  tct 
generated  by  ordinun  vulcanic  action  or  formed  hi  lakes  and  shall** 
...■:«  .    S.ci.iidly,  ttahowh   ba  thoroughly  andarstood  that  tl.c.!.*;.»o: 

of  the  question  :»t  U-nc  can  in  nowise  be  determined  bv 
paring  the  magnitude  of  the  change*  brought  about  iu 
times  with  those  of  antooedent  periods.  It  may  be  aafcly  arHraol 
that  the  i|«)/uuii  v  of  igueoua  and  aqueous  action, — of  vulcanic  cruatioa 
and  denudation, — of  subterranean  movement  ami  sedimentary  ilepa* 
Bilion, — not  ouly  of  past  nges,  but  of  one  geological  epoch,  or  cvea 
the  fraction  of  iui  epoch,  Inu  exceeded  Lmrtiewurabry  all  the  diirtua- 
Uons  of  the  inorganic  world  which  have  been  witnessed  by  man. 
wo  lia*c  at  ill  to  inquire  whether  the  time  to  which  each  chapter  o» 
page  or  paragraph  of  the  earth's  autobiography  refers,  was  not  equity 
•  Arcmac,  H1H.  «lc»  rYogrf*.  Ace.  tunc  i.  pf\  209,  070. 
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immense  when  contrasted  with  a  brief  irra  of  3U00  or  5000  year*. 
The  real  poiut  on  which  the  whole  controversy  turns  is  (he  rela- 
tive AiiMMint  of  work  doiu-  U\  inn  balneal  Torre  in  given  quantities  of 
time,  pael  ami  present.  Before  we  can  determine  (Ik-  r<-lutnc  in- 
tensity of  the  force  employed,  wc  must  hove  hhuc  fixed  standard  by 
which  to  inctwurc  ihr  time  expended  in  ila  development  at  lno  <li- 
atinet  periods.  Dr.  Wbcwell  has  justly  observed,  tiiat  "  mechanical 
power  ntfliu  Us  mummiui,  however  iimeh  it  be  distributed  through 
lime  and  divested  of  the  character  of  extraordinary  violence","— » 
prinejple  which  should  never  he  Umt  tight  of  wln-n  we  hjiiIuv!  the 
effects  Of  i Ik-  hhtflrtnl  with  those  of  antecedent  epochs.  It  is  not 
the  magnitude  of  tin*  effects,  however  gignmic  their  proportions, 
which  can  inform  us  in  the  slightest  degree  whether  the  operation 
wan  sudden  or  grndual,  insensible  or  paroxysmal.  It  must  be  shown 
that  n  slow  process  could  never  iu  any  scries  of  ages  give  rise  to  the 
same  results. 

Tin  lulvorntr  of  paroxysmal  energy  might  assume  an  uniform  and 
fixed  rate  of  variation  in  times  past  and  present  for  the  animate 
world  that  is  to  say,  for  the  dying-out  and  coming-in  nf  species, 
and  then  endeavour  to  prove  that  the  changes  of  the  inanimate  world 
have  not  gone  on  in  a  corresponding  rntio.  But  the  adoption  of  such 
a  standard  of  comparison  would  lead,  I  stuped,  to  a  theory  by  no 
means  favourable  to  the  pristine  intensity  of  natural  causes.  That 
the  present  sUte  of  the  organic  world  is  not  stationary  can,  1  think, 
be  fairly  inferred  from  the  fact,  that  some  species  are  known  to  liave 
become  extinct  in  the  course  even  of  the  last  three  centuries,  and 
that  the  exterminating  causes  always  in  aciimy,  both  on  the  land 
and  in  the  waters,  arc  very  numerous;  also,  because  man  himself  is 
an  extremely  modern  creation ;  and  we  may  therefore  reasonably  sup- 
pose that  some  of  the.  mammalia  now  contemporary  with  man,  as 
well  as  a  variety  of  species  of  inferior  classes,  may  have  been  recently 
Introduced  into  the  earth,  to  supply  the  places  of  plant  *  and  animals 
which  have  from  time  to  lime  disappeared.  But  granting  that  some 
such  secular  variation  in  the  zoological  and  botanical  worlds  is  going 
on,  and  is  by  no  means  wholly  inappreciable  to  the  uaturalist,  still  it 
is  certainly  far  less  manifest  than  the  revolution  always  in  progress 
in  the  inorganic  world.     BfttJ  year  some  volcanic  eruptions  take 

•  Quart.  Journ.  Geol.  Soc.  vol.  in.  p.  231. 
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place,  and  a  rude  estimate  might  be  made  of  the  number  of  cubic 
foot  of  lava  and  scorise  poured  or  cut  out  of  various  craters.  The 
•mount  of  mud  and  sand  deported  in  deltas,  and  the  advance  of  new 
land  upon  flic  wo,  or  the  annual  rttrtsri  of  wasting  sea-cliffs,  sea 
change*  the  minimum  amount  of  which  might  be  roughly  estimated. 
The  cpsjulltj  of  land  raised  above  or  depressed  be-low  the  level  of  lbs 
sea  might  alao  be  computed,  and  the  change  arising  from  auch  move- 
meuts  in  a  century  might  he  conjectured.  Suppose  the  average  rise 
of  die  laud  iu  some  parts  of  frf—idtim   i   In-  Brt  f  Itcd 

rears,  the  present  sea-coast  might  he  uplifted  700  feel  in  I 

thousand  years ;  but  We   *1 t«  1  hair  no  reason  to  anticipate,  from 

soy  i  dntn  hitherto  inquired,  that  tli  mnf 

the  northern  ncos  woiiU!  iu  that   lapse   <f  j  ears  undergo  any  sen 
amount  of  variation.      If  a   botanist  were  asked  how  many   HO 
quakes  and  volcanic  eruptions  might  lir  expected,  and  how  much  the 
relative  level  of  land  and  sea  might  be  altered,  or  how  far  the  j 
cipnl  deltas  will  rncroarh  upon  the  ocean,  or  sea-cliffs  recede  from 
(hi  present  shores,  before  the  species  of  Eurojiean  forest-tree*  die 
he  would  reply  thai  such  akmtioai  En  Am  inanimate  world  might  be 
multiplied  hdcriiutelt  before  Iu-  should  hate  reason  to  anticipate,  by 
refcmice  to  any  known  data,  that  the  ctwting  speciw  of  tree*  m  our 
forests  would  disappear  and  give  place  to  others.     In  a  word. 
movement  of  the  inorganic  world  is  obvious  and  palpable,  and  might 
be  likened  to  the  rninule-hand  of  a  clock,  the  progress  of  which  ee» 
be  seen  and  heard,  whereas  the  fluctuations  of  the  living  creation  are 
nearly  inviaible,  and  resemble  the  motion  of  the  hour-hand  of  a  time- 
piece.    It  is  only  by  watching  it  attentively  for  some  time,  and  com- 
paring its  relative  position  after  an  interwl  tl.nt  wt  can  prove  the 
reality  of  its  motion.     If  therefore  in  the  coal-mea.«urr*  ol 
Wnlcs  or  Nova  Scotia  we  find  the  same  fossil  trees  repeated  through 
a  mass  of  strata  formed  in  shallow  water  1O,0<>0  feet  thick,  we  ought 
not  to  feel  surprised,  but  merely  conclude  that  formerly,  aa  now, 
rate  of  chanty  in  the  vegetable  kingdom  was  extremely  alow,  so  that 
a  stupendous  mass  of  strut  tied  mid  and  mud,  as  well  as  great  reso- 
lutions in  physical  geography,  might  be  slowly  effected,  without  there 
being  timr  for  any  important  fluctuation  to  be  brought  about  in  the 
species  of  plants  inhabiting  the  globe. 

1  have  endeavoured  to  show  in  my  '  Second  Visit  to  the  1 
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States*,'  that  &  great  oaeillatiou  of  level  ha**  taken  place  in  the  valley 
of  tin*  Mississippi  and  it*  tributaries,  by  moan*,  first,  of  a  slow  down- 
ward movement,  and  then  of  an  ascending  one.  and  that  the  whole 
was  accomplished  since  the  period  when  the  fefahwatcr  and  land- 
(.hells  now  inli.i.;!  ml-  1 1  wit  -real  valley  were  already  in  existence.  We 
ought  uot  therefore  to  bo  surprised  when  we  discover  ica-lienclira  in 
Norway  700  feet  high,  in  which  the  shells  are  EdflfctJdd  with  those 
now  inhabiting  the  German  Ocean  ;  for  we  have  uln -ady  MO  that  the 
rise  of  land  in  Scandinavia,  however  insensible  to  the  inhabitants,  is 
npid  when  compared  to  the  rate  of  contemporaneous  change  in  the 
testaceous  fauna.  Were  we  to  wait  therefore  until  rhi  molluscs  shall 
have  undergone  as  much  fluctuation  as  they  umlerweut  betweeu  the 
period  of  the  liassic  and  upper  oolite  formation**,  or  still  more  between 
the  oolite  and  chalk,  or  between  the  Wealdenaud  eocene  strata,  wlutt 
stupendous  revolutions  in  physical  geography  ought  wc  not  to  expect, 
and  how  many  mountain-chains  might  not  be  produced  by  the  repe- 
tition of  shocks  of  modi  i. Hi-  violence,  or  by  movements  not  even  per- 
ceptible by  man !  1  may  tAke  this  opportunity  of  stating  iu  refer- 
ence to  the  pi  riu  mint  effects  of  subterranean  movements  in  our 
times,  that  in  all  likelihood  we  are  always  in  danger  of  underrating 
their  intensity,  because  we  can  oidy  measure  their  amount  on  the 
sea-coast,  whereas  the  adjoining  mountain-chains  seem  generally  to 
be  more  shaken  by  earthquakes,  and  probably  undergo  a  greater 
change  of  level  than  the  low  countries. 

Let  us  now  return  to  the  Alps,  and  inquire  whether  geologists  who 
ascribe  their  origin  to  paroxysmal  forces  have  been  able  of  late  years 
to  bring  to  light  any  new  facts  in  support  of  their  favourite  doctrine, 
On  the  contrary,  if  I  mistake  not,  they  have  been  more  and  more 
compelled  to  assign  the  time  faring  which  the  disturbing  power  WIS 
exerted  to  a  succession  of  distinct  geological  periods,  in  same  of 
which  the  force  must  loo.  operated  very  slowly,  while  in  other  cases 
where  it  was  suddeu  it  may  probably  have  been  intermittent,  and 
consisted,  as  in  ordinary  volcanic  action,  of  n  repetition  of  shocks  or 
explosions  of  moderate  intensity.  In  illustration  of  these  principle.*, 
I  may  first  mention  that  some  of  the  volcanic  eruptions  of  the  Alps. 
which  produced  the  porphyry  called  melaphyre,  broke  out  again  and 

*  Vol.  il.  chap,  xxxiv. 
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«gain,  tu*  M.  Favrc  has  demonstrated,  in  the  ivn  of  Use  Jurassic 

period,  and  they  were  accompanied  and  followed  l>y  mctainot j 
action,  occasioned  by  gAHCooft  emanations.  The  tuffo  and  trap  dikes 
of  Monte  Bolen  and  the  \iccntixio  show  that  other  volcanic  eruptions 
poured  <mt  lava  and  ejected  ncoria;  into  the  waters  of  the  eoocne  00 
Again,  after  this  period,  the  protrusion,  if  not  the  formation,  of  Hn 
talcoftc  granite,  or  protogene  of  the  centra!  uuHcns  of  the  AIji-. 
curred.  The  upheaval  of  nearly  the  whole  mountain  m-  Inm,  the 
win  i>  .1!  Hn  1-11 nm-  M-n  [<•  mi  ihvHlii.n  of  inure,  thau  Iwo  miles 
above  ita  level,  happened  subsequently  to  the  ifcftfililhll  rf  all  the 
ili tic  k'ds  nml  the  flyach.  These  Utter  deposits,  thousands 
of  t'wt  in  thickness,  shared,  after  the  commencement  of  the  tertiary 
I"  riud.  in  all  the  movements,  whether  slow  or  cmmilaivc,  to  winch 
the  Alpine  rock*  owe  their  curmtnre-s  dislocations,  And  vertical  or 
lateral  displacement.  The  grand  sink ing  down  of  the  nngclftuc  or 
conglomerate  of  the  molassc,  more  than  a  mile  vertically,  belongs 
again  to  n  still  later  period,  which  did  not  begin  till  all  the  eocene 
ajDNBtt  had  terminated,  nml  was  due  to  a  gradual  ■mWrtrnffl 
along  the  whole  northern  tlank  of  the  chain.  At  a  still  more  modern 
Hn,  the  entire  upheaval  of  the  same  molasse  took  place,  so  that  it 
reached  at  length  it-,  present  altitude  of  3000  or  4 (KM)  feet  above  tin 
VBB,  Nor  did  the  uplifting  agency  cease  here,  for  it  continued  till 
the  newer  or  Milinpciminc.  tertiary  betls  were  made  to  emerge.  There 
are  proofs  indeed  of  the  relative  level  of  sen  and  land  having  been 
modified  even  after  the  erratic  blocks  were  conveyed  to  their  present 
sites,  or  subsequently  to  the  glacial  period  of  Northern  Europe. 

Thif  assignment  tn  a  great  number  of  diMiiict  and  *cptirate  iH'Hods 
of  the  work  done  by  the  moving  and  disturbing  powers,  is  by  no 
means  the  result  of  the  study  <»f  the  Alp*  eviuMvely.  In  other  mom  1 
tain-ranges  it  is  now  ascertained  that  the  upheaving  and  depressing 
forces  have  been  propagated  in  succession  along  the  some  parallel 
mm  ;  m!"  muiitn  .  md  M  Klic  dfl  IflWUHHHll  hM  li.ntUv  OODftMri 
that  he  was  in  error  when  he  first  prooouneni  r  h»-  Pyrenees  to  be  a 
chain  due  to  a  Mingle  upthrow,  "un  aeul  jet,"  or  "1111c  chninc  elevce 
en  uue  mile  fois."  He  and  M.  Dufrcnoy  now  go  *o  far  as  to 
agree  with  M.  Dnrochrr,  that  in  the  Pyrcnean  chain,  in  spite  of  Oil 
general  unity  and  simplicity  of  its  structure,  six,  if  not  seven  systems 
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of  dislocation,  each  cliruuolugiually  distinct  from  the  other,  can  be 
mndc  out*. 

In  regard  to  the  Alps,  il  appears  from  the  observations  of  Leo- 
pold Vco  Ihich,  Sir  Roderick  Murchison,  and  others,  that  whatever 
be  the  major  axis  of  the  crystalline  mass  in  the  centre.  mcJi  also  is 
the  prevailing  direction  of  all  the  sedimentary  deposits  which  Lie  ou 
Otdlfli  side  of  the  chain.  Whether  the  axis  be  composed  of  gnu 
nite,  syenite,  gneiss,  mien-schist,  marble,  dolomite,  or  of  any  rock 
formed  by  eruption  or  by  the  metamorplusm  Of  [Will  tilhflllg  strata, 
there  is  obviously  some  connection  between  the  position  of  the  cen- 
tral crystalline  nucleus  and  the  dominant  strike  of  the  Hanking  de- 
posit*. It  is  as  if  the  intrusion  of  the  igneous  matter  at  certain  periods 
had  not  only  raised  the  chain,  but  so  injected  and  distended  its  cen- 
tral parts,  as  to  force  outwards  the  pliant  strata  on  each  side,  and  to 
cause  thetn  to  fold  themselves  into  parallel  anticlinal  and  synclinal 
flexures. 

The  theory  first  proposed  by  Von  Buch,  of  the  conversion  of 
mountain  masses  in  the  Tyrol  mid  other  parts  of  the  Alps  into  dolo- 
mite, and  of  other  limestones  into  gypsum,  has  been  gradually  en 
braced  by  the  majority  of  the  moat  eminent  geologists  who  have 
carefully  examined  the  great  chain.  The  porous  and  cavernous 
nature  of  the  dolomite  are  referred  to  by  MM.  E.  de  Beaumont  and 
Morlot  as  a  character  implying  the  alteration  of  a  compact  rock  into 
one  of  more  open  texture  which  had  been  permeated  by  gasesf.  "  It 
is  now  more  than  twenty  years,1'  says  Dc  Beaumont,  writing  in  1847, 
"  since  1  first  advocated  Leopold  Von  Buch's  views,  who  attributed 
the  py p.« tins  and  dolomites  of  the  Alps  to  tpigbtie,  or  to  the  altera- 
tions of  calcareous  masses  by  mineral  spring*  and  gaseous  emana- 
tions which  came  up  from  the  interior  of  the  earth  at  the  time  when 
the  porphyries  called  njrlaphyrc  were  fonnadj.  IL  fapoBfa  ■"  i'1- 
ti Truce  to  similar  mctmnorpluc  action,  has  adduced  numerous  facts 
illustrative  of  the  manner  in  which  carbonates  of  lime  may  have  hem 
turned  by  sulphurous  vapours  into  gypsum  ;  and  Sir  R.  Mureliison 
reminds  us  that  the  well-known  thermal  waters  of  Aix  do  now  ac- 
tivity elmufrc  the  ordinary  Jurassic  limestone  into  sulphate  of  lour  ; 
while,  according  to  M.  Coqunnd,  another  exnmplc  of  the  like  metamor- 

*  UiiUctin,  iucl  S<frlw,  vol.  iv.  p,  13A8. 
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phisro  in  afforded  by  Mofrttcs,  where  the  aulphttro-hydrow  emana- 
tions turn  the  cretaceoua  limestone  into  gypsum  along  the  lhfc*a  of 
nWurc  wlii-  li  llicv  permeate*.  M.  Vain-,  as  before  Mated,  ha*  shown 
that  the  period  when  the  porphyries  called  roclaphyre  were  erupted 
Agrees  well  with  this  hypothesis,  and  that  the  hint  and  gaace  disen 
gaged  during  such  volcanic  outbursts  might  well  hare  transformed 
the  calcarcouN  int(»  DUgBSJatfl  rocks.  Tin:-  il  i-  supposed  that  the 
carbonate  of  lime  containing  ahrlls  of  the  Junuatc  epoch  ban  been 
slowly  transformed  into  magm-siati  enrbouate,  and  j»crlift|>*  on  mm- 
of  volume  woa  gradually  acquired  by  the  gypseous  and  dolomitic 
11111.W*  in  proportion  as  tiny  derived  fresh  acrcssioua  of  mineral 
mutter  fruni  below.  If  ao  it  may  have?  caused  expansion,  ami  hate 
funiiHlied  nn  irresistible  lateral  pressure. 

If  iu  the  central  parts  of  the  Alps  we  suppose  heat  to  have  accom- 
panied tin-  nietniiiurpliie  nctinn  which  has  converted  into  gneiss  and 
mica-schitt.  not  only  the  Jurassic  und  cretaceoua;  but  even  certain 
eocene  strnta,  this  same  heat  must  have  caused  many  kind*  of  rock 
to  expand,  and  might,  iu  thus  rrmnnrr.  slowly  give  nae  to  the  side*  ay 
thrust  exhibited  in  the  curved  beds  on  either  riank  of  the  chain.  It 
is  now  known  that  granite  and  sandstone,  while  solid,  expand  and 
contract,  even  under  such  a  rnngc  of  atmospheric  laupMtart  II 
difference  of  a  l.'nuudinn  winter  and  tummer  produce.  We  must 
alw  take  into  Account  tliat  highly  inclinrd  or  vertical  argillaceous 
strata,  such  as  the  ilyseh,  would  shrink  when  heated,  and  give  off 
their  water  ;  while  other  rocks,  ranged  lide  h;,  ighf  he  simul- 

taneously expanding  or  partially  melting,  so  as  to  occupy  more  room, 
anil  that  the  clay*  might  thns  he  pressed  into  solid  shale*  and  ac- 
quire irregular  and  complicated  curvet.  The  irregularity  and  con- 
fusion would  be  greatly  increased  by  local  variation*  in  the  composi- 
tion of  the  stratified  (lepoflftaX,  whether  in  the  direction  of  their  si  1 
or  dip,  and  also  by  the  imeijunJ  intensity  of  the  heating  and  cooling 
pnicesses,  whether  the  central  be  compared  with  the  lateral  parts  of 
the  chain,  or  the  superficial  with  the  internal  parts.  Yet  we  cannot 
feel  sure,  that  were  such  mighty  changes  now  in  progress  in  any 
range  of  mountains  subject  to  earthquakes,  such  as  the  Andes  or 
Himalaya,  we  could  gueai  at  the  direction  of  the  movement,  for  tl.. 
contraction  or  expansion  of  mineral  mosses  .might  be  carried  on  aa 
•  Bulletin,  2nd  Serie*.  »nl.  si.  p.  124. 
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■Jowly  ax  the  growth  of  a  tree  or  the  swelling  of  its  roots  in  die 
soil. 

M.  til*  Ilcaumout,  in  his  essay  oh  lolenuic  am)  metalliferous  ema- 
nations*, observes  that,  according  to  the  e\in  i  im;.-hi  -  ni  I  >■  »  illc,  the 
contraction  of  granite  in  passing  from  a  melted  or  plastic  to  a  solid 
state  must  be  more  than  ten  per  cent.     \t  t  have  here  then  at  our 
command  ,in  abundant  source  of  depression  on  a  grand  scale  at  every 
pcologieal  period  in  which  granitic  rocks  have  originated.     All  mine- 
ralogists seem  Agreed  thut  the  passage  from  a  liquid  or  pasty  to  a 
solid  and  crystalline  state  cannot,  in  such  cases,  have  been  instantaneous 
throu'/lii.n!  Mihuuinous  masses;  yet   by  suddenly  cryataUixing  alone 
could  it  have  given  rise  to  the  paroxysmal  downthrow  of  overlying 
rocks.     On  the  contrary,  even*  hypothesis  seems  to  proceed  on  the 
assumption  that  the  crystallization  of  granite  was  an  extremely  gra- 
dual process.     Many  very  instructive  speculations  on  this  head  will 
be  found  in  the  writings  of  Sehecrer,  Frapolli,  Fournet,  Durocher, 
De  Beaumont,  and  others,  who  have  attempted  to  explain  the  reci- 
procal penetration  of  the  crystals  of  quarts  and  felspar  which  enter 
into  the  composition  of  granites.     These  minerals*  as  is  well  known, 
have  crysmlli/etl  in  an  order  independent  of  their  relative  fusibility, 
the  quartz  not  only  imprinting  its  form  on  the  felspar,  but  some- 
times itself  receiving  the  imprint  of  the  crystals  of  felspar.     Gaudiu 
and  Fournet,  in  order  to  account  for  this  tact,  have  shown  thai  dis- 
solved flint  may  cool  without  solidifying,  and  remain  in  a  gelatinous 
state,  and  thus  crystallize  after  rlu-  ftitpu  and  mica;  while  M.  de 
Beaumont  has  suggested  that  electric  action   may  prolong  the  dura- 
tion of  the  viscosity  of  silex  f. 

The  conglomerate  of  the  molasse  called  nagclrhic,  before  alluded 
to,  anil  referred  to  the  rniocene,  if  not  ia  part  at  least  to  a  still  later 
(pliocene)  date,  attaim  in  some  place*  n  truly  wonderful  tliiekness, 
exceeding  600(1  and  even  8000  feet,  It  is  very  conspicuous  iu  the 
Rigi  and  in  the  neighbourhood  of  Lucerne,  as  well  as  in  the  Speer 
near  Wesen.  The  lower  part  of  the  group,  containing  terrestrial 
plants,  fluviatile  shells,  and  the  hones  of  extinct  land-quadrupeds,  is 
considered  by  M.  Eschtt  as  a  freshwater  formation,  while  some  of 
the  sandstones  and  marls  of  the  upper  members  of  the  series  contain 

*  Bulletin  do  1«  Soc.  CcoL  Sad  Series,  vol  iv.  p.  1312. 
f  HulWtii..  -InA  Srrin,  vol.  It.  p.  1022. 
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marine  shells*.  To  explain  the  origin  of  such  a  suoccaskm  of  |K*bbly 
strata,  we  are  naturally  referred,  by  Sluder,  Hwlur,  Sii  It  Murchiaon, 
and  others,  to  ■  i  | -m-d  <l<-prcssioii  along  tbr  whole  external 

northern  face  of  the  Alps.  Numerous  torrent*  are  supposed  to  have 
issued  from  the  islands  which  thm  OOOBpbd  the  site  of  the  loftiest 
portions  of  the  chain,  and  the  continuity  of  the  strata  is  explained  faj 
[lIMgfaillfl  them  to  1mi\c  accumulated  on  a  shelving  shore  like  that 
of  the  present  maritime  Alps.  At  first  the  material*  must  have 
been  arranged  in  Im-.N  uhiili  *li»pnl  away  from  their  jxuctit  rocks  of 
the  Alps  ;  yet  nftci  r-iukixi^  successively  to  enormous  depths,  they 
ban*  been  brought  up  again,  so  as  to  dip  towards  the  older  rocks* 
as  if  they  passed  under  them. 

The  first  part  of  this  grand  subsidence  of  the  sea-bottom  was  doubt 
leas  analogous  to  that  now  in  progress  on  part  of  the  coast  of  Green- 
land.     Hut  if  Uie  adjoining  land  participated  in  ttie  snine  downward 

!iiim  'HK'ut,  it  i-  litlicnli  in  01  oofltn  boi  fa  etcapc  i  btlng  rabmageo^ 

or  how  it  could  continue  to  retain  it  *  size  and  altitude  to  as  to  continue 
I"  lie  the  source  of  such  an  inexhaustible  siipjil;  i  d  pebbles.  We  can 
scarcely  Moid  sperulntingun  a  contemporaneous  slow  upheaval  of  the 
mountains.  There  may  have  been  an  ascending  mowimnt  in  one  re- 
gion, and  a  descending  one  in  u  contiguous  parallel  zone  of  country, 
as  the  northern  part  of  Scandinavia  is  now  rising  while  the  southern 
portion  in  Scania  is  sinking,  or  at  least  has  sunk  within  the  historical 
period.  Perhaps  the  not  uncommon  occurrence,  of  deep  sea  in  the 
immediate  vicinity  of  bold  coasta  and  mountain-ehnitis,  may  be  con- 
nected with  extensive  lines  of  fault,  jiarallel  to  the  shores,  on  the  op- 
posite sides  of  which,  vertical  movements  may  bf  inking  pfaei  m  con- 
trary directions,  or  one  side  may  he  motionless,  while  the  other  is 
subsiding.  In  no  other  way  docs  it  MD  possible  to  nccount  for  tin 
proximity,  throughout  a  long  -cries  of  ages,  of  high  land,  mid  of  a 
sea-bottom  always  going  down  so  gradually  as  to  remain  for  a  long 
BlM  thcrcccptncleofamni.il  tributes  of  rolled  pebbles,  and  acquiring 
in  the  end  a  thickness  of  BOM  and  SOOO  feet.  In  regard  to  faults 
uliieli  have  shifted  rocks  several  thousand  feet  in  a  vertical  du.vtimi. 
it  is  often  too  hastily  assumed  that  they  must  have  been  prefaced 
suddenly;  whereas  tin-  rcvem*  i<  indicated  bj  the  nut  that  the  walls 
r  ..urn  faults  are  rubbed,  polished  and  6triftled,  as  if  they  had  been 
•  IfaroUsofli  tbBL  v  M. 


ANNIVERSARY  ADDRESS  OF  THE   PRESIDENT. 


liii 


subjected  to  friction  tout?  continued  or  nwmv  (mica  repeated.  The 
mass  moreover  of  fragmentary  matter  il»i>  luded  between  the 

opposite  walla  of  such  rent-  is  partly  reduced  to  fine  clay  or  dust, 
and  partly  rilled  with  atone*  which  have  been  superficially  scored  in 
various  directions. 

The  minute  study  of  the  structure  imd  organic  contents  of  strata 
of  various  ages,  has  made  us  of  late  years  more  and  more  familiar  with 
the  hypothesis  of  u  Mow  sinking  of  the  ancient  floor  of  the  ocean 
going  on  while  it  was  recciriug  repented  accessions  of  sediment.  We 
must  not  forget  that  in  all  such  cases  a  solid  foundation  of  Mihjaccut 
rock  of  unknown  depth,  and  perhaps  much  older  than  the  newly  su- 
periui|Hised  deposit,  is  under^oinj;  simultaneously  a  change  of  posi- 
tion, and  that  rocks  still  lower  are  undergoing,  whether  by  cooling 
or  crystallizing,  a  change  of  structure.  These  very  gradual  movements 
are  quite  ns  remarkable  in  rhe  paloeozoic  as  in  the  tertian*  periods. 
By  consulting  the  '  Memoirs  of  the  Geological  Survey  of  Circat  Bri- 
ciiii/  \ou  will  learn  that  iu  Wales,  and  the  contiguous  parts  of  En- 
gluud,  11  maximum  thickm-ss  of  .'12,000  feet  (more  than  six  miles),  of 
earhoniferous,  Devonian  and  Silurian  beds,  has  been  measured,  the 
whole  formed  whilst  the  bed  of  the  sen  was  continuously  and  tranquilly 
subsiding.  In  illustration  of  a  movement  of  the  sunn  kind,  I  need 
scarcely  remind  you  of  the  coal-measures  of  South  Wales,  with  th  •*:, 
IWII1WIUI  under-clays,  each  containing  Stigmarin,  a  phenomenon  to 
which  Mr.  Logan  first  drew  our  attention.  Mr.  Binuey  of  Manchester 
has  since  proved  to  us  thnt  nil  the*«  Summarise,  found  in  the  door  of 
every  coal-seam,  are  the  roots  in  situ  of  fossil  trees,  chiefly  of  the  ge- 

11  us  Sigtllarin,  and  that  they  are  n.Mouallv  attached  to  their  Stems 

or  trunks, — a  conclusion  fully  confirmed  by  the  more  recent  bbouva- 
t'mus  of  Mr.  Hichnrd  Urowu  on  the  mol-ficld*  of  Nova  Scotia.  Sir 
Henry  De  la  Bcchc  also,  in  his  paper  on  the  rocks  of  South  Wales 
and  the  South-west  of  England,  confirms  these  statements,  and  shows 
that  subsidences  of  vast  amount  took  place  slowly  during  the  accumu- 
lation of  the  pahenxoic  strain,  the  sea  all  the  while  remaining  *h  allow, 
in  spite  of  a  depression  of  one  or  two  miles.  Still  Inter,  PloAwui 
John  Phillips,  in  the  second  volume  of  the  same  'Surrey,'  haa  pointed 

< .mi  itinlo^utm  phleniiineuii  in  llie  nhl  red  -  ;i:i.i  -.1 .  me  ,  ,\  (ho  rorcsl  of 
Dean;  And  these  -:  uit:i.  7000  fret  thick,  ait  <l<  m  r  iln-d  ag  having  been 
funned  in  a  sea  of  moderate  depth.   Fossil  corals  and  shells  imbedded 
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u  thejr  grew,  or  ripple-marked  sandstones  and  sandy  or  gravelly  strata 
with  subordinate  diagonal  layers,  confirm  these  views,  .irc- 

mcuta  tOOx  place  contemporaneously  with  the  growth  of  orgtJiic  mat 
ter,  just  as  subsidence  oil  a  grand  scale  is  now  going  on  over  vast 
arras  iu  Use  Pacific  and  Indian  OcetUy — a  claa*  of  facts  on  which 
Mr.  Dnrwin  has  founded  his  theory  of  atolls,  or  the  OcWo  OfmnUH 
coral  islands  with  htgoon*.  IIU  theory,  as  you  liave  probably  ob- 
served, has  bceu  recently  embraced  aud  more  fully  elucidated  by 
Mr.  Dana,  in  his  valuable  chapters  on  the  geology  of  the  American 
Exploring  Expedition  under  (apt.  Wilkes. 

The  investigation*  of  Professor  Edward  Forbc«,  on  the  law*  go- 
veniing  the  distribution  of  marine  animal  life,  at  various  depths  hi 
the  tbditcrranenn,  have  powerfully  aided  01  in  determining  the  con- 
ditions under  which  partunlnr  strata  were  formed,  the  depth  of  water 
being  dediirihlr  from  n  careful  study  of  the  organic  contents  of  each 
bed.  Availing  themselves  of  this  key,  Captain  ifabetsou  and  Profes- 
sor Forbes  hove  shown  how  tin*  lower  cretaceous  strata  of  the  Isle  of 
Wight  hare  been  deposited  on  a  gradually  sinking  submarine  bottom, 
whuV  Mr.  i'rrstwich  has  applied  the  same  method  of  reasoning,  with 
equal  success,  to  the  eocene  strata  of  Alum  and  WHttcttS  Bays  in  the 
same  island*.  In  this  instance  it  is  remarkable,  that  after  a  depres- 
sion of  1800  feet  very  slowl\  e&Otftd,  there  was  still  contiguous  land 
inhabited  by  thr  K'alrcothcrc  of  Binstcad  and  Uordwell  and  its 
contemporaries,  as  well  as  a  freshwater  estuary,  implying  that  the 
i  moments  in  different  parts  of  that  region  wen-  urlwr  very  DflfOil 
or  opposite,  or  that  they  consisted  of  great  oscillations  of  level.  It 
would  be  easy  to  cite  a  vnriety  of  continental  authorities  in  support 
of  the  same  principle,  but  enough  has  been  stntcd  to  i  ntitlc  inetoask, 
whether  the  Mihsidmcc  of  mountainous  masses,  lying  immediately 
beneath  the  floor  of  the  ocean,  brought  about  by  such  slow  degree*, 

r.'ii.  pov-iLK  iicciir,  tvitlioul  <  -  1 1 - i i . vr  bcueatll  BUS]  Offtl  PttA  01  0, 
vast  flexures  of  the  strata,  which  ns  they  sink  for  miles  Tcrticallv  must 
iM-iMvinimIl>  ho  forced  to  pack  thrtnojTM  Into  mdkr  *pncc-«  than 
those  which  thev  previously  occupied.  If  this  he  true,  the  eoutortkins 
and  foldings  of  pliant  beds  nod  the  fracture  and  dislocation  uf  the 
more  unyielding  rocks,  have  frequently  been  due  to  movements  as 
gradual  as  those  of  various  ages  to  which  I  have  been  alluding. 

♦  IVeUwich,  Quart.  Journ.  Got  Soc.  vol.  B.  p,  tn. 
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The  imagination  tmiv  well  recoil  from  i)k  vain  Hl'i-n  of  CUUCC&VUg 
*  succession  of  years  sufficiently  vnst  to  allow  of  the  nccoiiipli*hjiieiil 
of  contortions  mid  Inversions  of  stratified  masses  like  those  of  the 
higher  Alps ;  but  it*  power*  nrr  equally  incapable  of  comprehending 
the  time  required  for  grinding  down  the  pebbles  of  a  conglomerate 
8000  feel  in  thiekne**.  In  this  CMC,  however,  there  is  no  mode  of 
evading  the  obvious  conclusion,  since  every  pebble  tells  its  own  tale. 
Stupendous  as  is  the  aggregate  result,  there  is  no  escape  from  the  ne- 
Mrity  of  assuming  a  lapse  of  lime  sufficiently  enormous  to  allow  of 
so  tedious  an  operation.  No  intervention  of  a  cataclysm  or  series  of 
paroxyamnl  waves  can  avail  us  ;  and  if  the  geologist  could  abridge  the 
period,  he  would  find  that  far  from  being  a  gainer,  he  had  depnv.  <1 

limiM-ll 'iif  the   i -ii I \    means  i-vi-r  y.-t  NggMted    -I    explaining  another 

set  of  geological  monument*,  relating  to  what  we  term  denudation.  It 
is  not  imply  by  fixed  am!  permunenl  inequalities  of  level,  in  the  land 
and  sea,  or  by  the  alternation  of  dry  and  rainy  seasons,  or  of  summer 
heat  mid  winter'*  frost,  tlint  tin-  aqueous  action  of  torrent*,  rivers, 
breakers,  tides  and  currents  acquires  a  sustained  energy,  capable  of 
denuding  wide  art  ns,  but  by  the  gradual  elevation  or  subsidence  of  con- 
tinents and  islands,  occasionally  accompanied  by  many  minor  o»cilla- 
tions  of  level.  It  is  by  reiterated  slight  variations  in  the  position  of 
a  coast  line,  by  the  continual  shifting  of  the  points  of  attack,  that  every 
portion  of  the  surface  of  thr  land  is  exposed  by  turns  to  denudation, 
aud  is  prevented  from  ever  settling  into  a  state  of  equilibrium  and 
cessation  from  waste.  If  earthquakes  agitate  the  country  from  time 
to  time,  while  it  is  rising  or  sinking,  so  as  to  block  up  valleys  and 
cause  temporary  lakes  and  fissures,  or  the  fall  of  river-eliiTs  and  sea- 
cliffs,  the  power  of  aqueous  destruction  will  be  still  further  augmented. 
In  the  first  volume  of  the  '  Memoirs  of  the  Survey  of  Great  Bri- 
tain,' Professor  Ramsay  has  shown  that  the  missing  beds,  removed 
from  the  summit  of  the  Meudips,  niunt  have  been  nearly  a  mile  in 
thickness,  and  he  has  pointed  out  considerable  arras  in  South  Wales 
and  some  of  the  adjacent  counties  of  England,  where  a  series  of  jia- 
Iseozoic  strata  not  less  than  1 1,000  feet  in  thickness  have  been  stripped 
off.  All  these  materials  have  of  course  been  transported  to  new  re- 
gions ;  and  when  it  is  shown  by  observations  in  the  same  '  Sun 
that  the  palirozoic  strata  are  from  20,000  lo  30,000  feet  thick,  wc  have 
a  counterpart  of  older  date  of  denuding  operations  on  a  scale  of  similar 
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grandeur,  for  wlwit  has  hem  earned  awnv  or  borrowed  from  oik-  apace 
Blunt  alwayahare  been  given  to  another.    The  pun  mart  always  have 
equalled  the  low,  an  J  sediment  dc|>nan>d  in  anearra  must  b«?  the  mea- 
«i»  of  the  quantity  of  preexisting  rock  cleared  away  oUrwfwrre.  The 
announcement  of  this  principle  may  twin,  perhaps,  like  insirting  on  a 
truism,  but   I  fad  it  aecciMury,  because  in  many  geological  (pecula- 
tion* I  observe  it  in  taken  for  granted  thai  r  li  «.  n-t  of  the 
earth  has  been  always  plowing  thicker,  in  coaaequem  •-  .  .r'  ■  I ■ .   ;u-.  mim- 
latiou  of  stratified  rocks,  as  if  they  (and  possible  ilx  <  oiitemporaii. 
rocks  of  fusion,  in  progress  far  below)   were  not  produced  at   the 
expense  of  pi                                 slUtitod  ml  uiisti-xtilKxl.      Whether 
indeed  the  trap  and  granite  of  successive  age*  were  formed  In   i!n- 
ni  el  ting  of  Wtittfl   prorkmalj   *olidihVd.  will  he  qnctti  01  liuoc 
who  coutcud  that  the  globe  won  originally  a  fusod  mass,  and  who 
llflDflBniti'    [Mill  mure  pfltBJtOTBfr  M  afpOU!  U)  me)  thai  pok^oH 
mciuuincnt*  have  reference  lo  the  period   when   Ihe  melted  nucleus 
was  pASStug  tn  a   umiv  mhI  inure  wdid  state.      Bui  i  NO   iIiom*  r'- 
gists  must  admit  that  strata  of  the  old  red  sandstone,  or  of  any  other 
ancient  or  modern   nx-k  of  mechanical  origin,  imply  the  tnavpurtA- 
tiou  from  some  other  region,  whether  contiguous  or  remote,  of  an 
equal  amount   of  solid  material,  so  that   the  stony   exterior   of  the 
planet  lias  always  grown  thinner  in  one  place  whenever  by  acces- 
sions  of  new  strata  it  has  acquired  density  in  UOttMr.    Tin   VMtf 
space  left  by  the  missing  rocks,  after  extensn              Intion,  may  be 
lea*  imposing  to  the  imagination  thnn  a  vast  thicjeneas  of  conglo- 
merate or  sandstone,  or  the  bodily  presence  as  it  were  of  a  mountain- 
chain,  with  all  it r*  fnfflJPfd  and  etin<-d  *tmta;  but  tin-  denuded  tracts 
speak  a  clear  and  emphatic  language  to  oar  reason,  and  like  mott&ftlafa 
masses  of  fossil  numninlitr.v  or  of  corn  Is  and  shells,  or  crams  of  coal 
Iwwed  on  under-cltivs  full  of  Stigmariaand  surmounted  by  erect  fcwwd 
trees,  demand  countless  age*  tor  their  origin,  and  these  age*  supply 
the  time  in  which  continents  and  mountain-chains  may  rise  and  rink, 
without  sudden,  instantaneous  Of  paroxysmal  action. 

1  have  already  alluded  to  the  slow  crystallization  and  consequent 
contraction  of  granitic  mixtures  and  to  the  captation  of  Hid  rocks 
I  iv  heat,  and  to  the  melting  of  stony  masses,  together  with  various 
mctamorphic  agencies,  as  the  causes  of  slow  and  gradual  movement, 
both  yerticnl  and  horizontal.    Formerly,  when  the  stratified  materials 
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of  the  Alps  presented  to  tin-  eye  of  rwry  observer  a  confused  heap  of 
min,  before  any  general  laws  govcrniug  the  lines  of  longitudinal  fr»c- 
Iliv,  <i[  tliC  parallel  fobling*  of  the  strata,  were  caught  sight  of,  it 
might  he  argued,  that  audi  chaotic  disorder  implied  one  or  niuiv 
paroxysmal  OtttbuilU  of  subterranean  force,  vhoIK  ffiflkmafl  from 
ordinary  volcanic  or  any  other  known  agency.  But  Sir  Roderick 
Murchison  agrees  with  nn  niftllrTI1  ftoogD  member  of  ety, 

Professor  H.  D.  Rogers  of  the  United  Stales,  and  with  serernl  Sv,i 
geologists  of  distinction,  that  the  dislocation*  and  lateral  movements 
of  Alpine  strata  lime  been  obviously  regulated  by  general  rnovflUMUttt 
in  which  system  and  law  can  be  discovered.  Mr.  Rogers,  jou  will 
remember,  declared  in  this  room,  when  describing  the  structure  of 
the  Alps  mid  Jura,  that  lie  recognised  a  striking  analogy  hetween  the 
fonn  of  the  flexures  dhwrpJWi  fa  Ifem  BnnfjrMII  chains  and  those  ob- 
served by  him  and  hi*  brother  in  the  Appalachian*  of  North  America, 
In  both  MM  the  successive  parallel  folds  have  on  one  side  a  steep, 
short  dip,  while  the  other  side  of  the  anticlinal  flexure  is  longer  and 
less  inclined.  This  longer  side,  in  the  Appalachians  or  Alleghnnies, 
dips  toward*  the  belt  of  intrusive  volcanic  rocks  on  the  southeast 
flank  of  the  chain.  80  in  the  Alps,  the  steep,  short  dips  do  not  face 
the  crystalline  nucleus,  but  the  longer  and  less  inclined  ones,  except 
where  a  curve  has  been  so  great  that  the  whole  are  made  to  dip 
one  way,  the  more  steeply  inclined  side  having  become  as  it  were 
more  than  vertical. 

In  the  Alps,  the  anticlinal  folds,  where  they  arc  greatest,  dip  En 
wardly  towards  the  central  peaks,  ami  therefore  in  opposite  direr- 
tinns  nn  each  tliink  of  the  chain.  In  the  Jura,  the  steep,  sharp  (Bpfl 
of  each  parallel  fold  are  upon  the  side,  facing  the  Alps,  and  boot 
Professor  Rogers  imagines  that  the  luhu-rrnncari  undulations  in  the 
earth's  crust,  which,  according  to  his  theory,  gave  rise  to  these  llc\- 
ores,  were  propagated,  not  from  the  Alps,  hut  from  the  district  of 
the  Vosgcs  or  the  country  towards  the  north-west.  To  this  theory 
Professor  A.  Guyot  strongly  object*,  arguing  that  it  is  more  proba- 
ble, on  the  contrary,  that  the  immediate  cause  of  tin-  uplifting  of  the 
Jura  is  to  be  Sought  in  the  upheaval  of  the  Alps.  "The  elevation," 
he  remarks,  "  of  the  anticlinal  ridges  of  the  Jura  diminishes  gradually 
and  regularly  in  proportion  at  the  Jura  recedes  from  the  Alps,  the 
summits  sinking  from  5000  to  2000  feet.     The  minor  chains  also  of 
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which  the  system  of  the  Jura  in  composed  are  not  curtly  in  tlw  di- 
rection of  thi  Mstt.'in  itself,  but  oblique  in  lucti  ■  manor  aa  tnba 
parallel  with  the  chain  of  the  Alp*/*  There  is  in  f^M-t  an  intimate 
relation  bttWCta  the  two  chains,  und  M.  fniyot  conceives  that  the 
movement  has  been  the  Mttll  of  a  contraction  of  the  terrv- 
fnce  in  consequence  of  gradual  cooling.  Ami  tliHt  the  folding  ha*  becu 
due  to  lateral  pressure  resulting  tram  thin  contraction. 

It  ia  not  my  plflpOM  to  enlarge  at  ptvaent  CO  the  rival  theories 
thus  brought  forward  to  solve  a  moat  difficult  problem ;  and  I  con- 
ftdt  mjmelf  uiuihle  at  present  to  understand  bow,  urrurdiiig  to  the 
hypothesis  of  Mr.  Roger*,  the  grand  flexures  of  the  strata  in  raoun- 
taiu-rhainx  ran  btSI  any  intimate  relation  to  great  war**  propagated 
through  a  subjacent  reservoir  of  fluid  matter.  But  if  M.  Guyot  be 
corr.v  in  .-<miI.  idling  dial  n  ninkiug-down  of  strata  by  gravity,  owing 
to  a  slow  contraction  of  part  of  the  earth's  cruat  below,  can  explain 
the  flexure*,  wc  have  then  a  cause  introduced  which  might  act  as  in- 
acuaibly  as  the  failure  of  rapport)  ao  often  witnessed  in  mines,  espe- 
cially after  the  removal  of  scams- of  coal.  Su.-li  l-ilmc  gjvtfl  -i-<  tO 
what  the  miners  call  "creeps,"  which  clearly  prove  that  the  ahar( 
lunula  and  curvatures  of  yielding  strain  urn.  In-  brought  about  by  im- 
perceptible degrees.  Eveu  if  such  an  hypothesis  be  entitled,  on  pure 
medium ii'ii!  priuriph->,  to  etpiul  faiuur,  it  should  be  pn-l'n  ltd  tO  one 
which  anpajaJi  in  r\ii;ujrdiuarv  violt&Otj  Rw  »'  muM  then  he  admitted 
that  tin-  ••t/fif/ui.s  riniJicr  asjKte"  has  not  yet  oceurml. 

1  have  already  suggested  that  ihc  hdeose  or  protogei<(-  gnotatflf 
the  Alps  may  belong  to  the  tertiary  period.  M.  de  Beaumont  be- 
lieves that  tins  were  not  protruded  into  the  atmosphere  till  ihcv  liad 
already  reached  the  region  of  perpetual  snow.  Whether  there  may 
be  pood  grounds  for  such  an  opinion  or  not,  it  docs  not  appear  to  me 
to  fblluw  thnt  such  granites  may  not  have  been  solidified  at  a  consi- 
derable depth  in  the  bowl*  of  (he  earth.  No  sufficient  reason  seems 
to  have  been  advanced  to  prove  that  they  ought  to  be  regarded,  as 
the  French  geologist  seems  to  infer,  almost  as  superficial  products*. 
The  limestones,  sandstones  and  abates  of  the  uinimiulitic  and  tl; 
series  are  of  such  enormous  thickness,  that  tertian*  granites  may 
well  be  supposed  to  have  crystallised  beneath  them,  aud  then  to 
have  been  exposed  to  view  by  breaking  forth  or  bursting  through 
•   Bulletin,  2nd  Scries,  vol.  W.  p.  1290. 
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the  covering  of  sedimentary  matter  in  the  course  of  the  enormous 
change  of  |iosition  nliich  the  Alphu*  ciu-mi  ■  nuks  lucie  undergone. 
Thr  ijuoii.iii  ib  one  of  (lie  highest  importance,  because  tin  rYCRCl 
academician  contends,  thnt  nil  the  granite*  erupted  in  the  earlier  pe- 
riods of  (he  earth's  UltOrJ  dirtWcd  from  those  of  later  ilntc,  in  being 
much  Don  quart  xifrrous ;  and  he  controverts  the  doctrun:  proposed 
by  iiii-  in  inv  '  Kleinenta  of  Geology."  that  tin-  flfffrrTUM  of  mineral 
composition  in  the  oldest  rocks  iow  visible  may  reason- 

ably and  naturally  be  explained  by  ima^iuiui;  them  to  have  originated 
at  a  great  depth  helmv  the  surface.  On  the  contrary,  M.  de  Beau- 
mont supposes  that  granitic  rocks  charged  with  an  exec  I  SmOQfl 
acid  were  formed  at  the  surface  in  the  older  times,  and  he  has  even 
had  the  courage  to  present  us  with  a  diagram  of  (.'linos,  affiled 
"(."lino*  prumtif,"  representing  n  scene  by  no  means  rude  and  dis- 
onlerly,  but  where  we  belmld  two  pyramidal  QMHUtah*,  from  one  of 
which  the  ordinary  volcanic  lava*  and  tin  ire  volatile  suhxtAiiccs,  snch 
as  sulphur,  chlorine  and  aqueous  *a[>our,  are  evolved  ;  while  from 
niminit  of  the  other,  fNB&k  compounds,  tin,  fluor,  and  the  more 
refractor}'  and  less  volatile  materials,  arc  discharged*.  It  is  sng- 
gettcd  that  tin  /ivni  i  [inrt  of  the  metals  which  usually  accompany 
tin  were  concentrated  in  the  first  envelope  of  the  globe,  but  after  tin* 
pihWffifPJf  fpfffh  they  wen-  withdrawn  from  circulation,  an  J   like  tin 

Pennine  gramta  omm3  to  be  emitted  Rron  tha  kibBtei    The  omi 

ami  vapours,  from  which  the  more  ancient  metalliferous  compounds 
were  sublimed,  would,  it  is  said,  have  been  most  deleterious  to  or- 
ganic being*  living  in  the  air  and  ocean,  so  that  their  evolution  m  the 
sea  and  atmosphere  in  later  time*  -.<  e  i  (-.continued. 

For  my  own  part,  after  having  given  the  most  patient  eonsidcrn- 
tion  to  these  views,  1  >cc  no  xufhVicut  ground*  for  believing  that  the 
same  grnnitiform  mixtures  and  metalliferous  enmuutinn*  may  not 
have  been  disengaged  in  equal  quantity  at  every  immalii  geological 
period  down  to  the  most  modern.  We  are  taught  by  the  activity  of 
ral  hundred  vnlcanos,  that  there  must  now  be  lakes  and  seas  of 
melted  matter  in  the  interior  of  tin-  earth,  in  even-  state,  from  one  of 
perfect  fusion  to  one  of  incipient  crystallization  ;  and  as  solid  rock 
must  thus  frequently  orijjinatt  ui  great  mn\sc<.  under  conditions  dif- 
ferent from  thai  of  lava  poured  out  into  the  atmosphere,  « In  ■  hould 
*  Bulletin,  tad  M*,  vol.  h.  j..  ISSfc 
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we  uot  adopt  as  die  murt  probable  MH  dH  idea  thai  lldl  wat- 

U -i  is  now,  in  of  old.  pUIUlg  into  gnuiite,  or  i»t<i  MM  of  the  grani- 
tifuriu  I'ouipoundi,  nwcc  capCciaUl   when  wr  know  that  nilrv  oIiixumI 
iii  many  modem  laiaa,  and  that  certain  oMdSam    mid  pumice  Jo  not 
differ  materially  in  their  nnnjioncui  rfflUCuU  tkon  granite. 

I  t'ully  assent  to  the  doctrine  00  ably  advocated  by  M.  I 
Beaumont,  that  it  large  clow  Of  tpetalHfefOM  vein.-,  may  simply  be 
regarded  as  extinct  mineral  springs.  They  are  fissures  in  ■ 
pours,  or  tltermnl  wutcn  charged  with  tariou*  elementary  bodies, 
have  precipitated  the  material*  of  a  refractory  kind,  or  those  which 
are  the  least  easily  retained  in  Mlutioa.  Hie  marked  ^racmnl  bo 
twevn  rlic  eo&tCDtfl  of  mineral  springs  aud  the  emanations  from  active 
volcano^  uippnrt.1  (In-.  Mm.    BfJfl  why  should  that 

fissures  DOW  exiting  m  viliil  m»lv  mrc,  m  like  manner  communicate 
at  one  MCtremit;  with  subterranean  uuuae*  od1  fused  matter,  while  at 
their  upper  ciu\  tlirv  tin  lin.tit  in  mineral  spring*.'  aih!  if  m,  why 
may   DOt  hOl  riOHB  and  gaaes  nml  mineral  water*  lie  I  ■-•  at 

this  moment,  U  acTiu-U  M  BW,  that  class  nf  elementary  bodies, 
whether  mctalhlerxnw  or  not,  wlnrli  ffl  timi  in  the  oUfltl  fetal  The 
mi  or  hot  water  will  always  part  with  these  nfcltUNI  in  the 
deeper  parts  of  every  finnan-,  no  I  merely  bring  up  to  the  surface 
residuary  salt*  which  m  more  soluble  and  rofaUOi  llenec  mineral 
veins  are  marked  by  the  habitaal  absence  of  alkali*  *,  which  are  so 
readily  dissolved  in  water. 

When  we  consider  the  grand  and  mterm  oenftl  of  eleva- 

tion and  J.  [;v-  urn  nfeid  hare  agitated  the  earth's  crust  B&oe  Au 
p&lwcrzoic  epoch,  and  the  ml  amount  of  vulcanic  action  vfaiefa  can 
be  shown  to  have  been  of  subsequent  date,  it  U  evident  that  all  the 
refractory  bodies,  raid  to  hove  been  "withdrawn  fron 
must  have  been  from  time  to  time  re-melted,  and  therefore  re-iasued 
fans  Ihfl  grand  subterranean  mint.  Their  circulation  may  alwny*  he 
Oonfincd  to  the  luterkff  of  the  earth,  and  they  may  never,  except  in 
very  minute  miaiititic*,  be  disengaged  uipcrtinnlly.  If  it  be  so,  tl 
inuAt  always  be  ancient  in  all  future  system*  of  geological  classilca* 
tiuu ;  not  because  they  originated  at  remote  reras,  but  because  time 
is  required  to  iiplifi  and  e\p"se  t In  ni  to  slew. 

No  illusion  Indeed  a  more  likely  to  mi-lead  us  in  our  chronoh 
cal  speculations  than  tin-  temptation  to  ascribe  to  antiquity  appear- 
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anoes  which  arc  i.  rvaiity  ehnmcteriMic  of  a  deep  subterranean  or 
submarine  origin.  Volcanic  rocks  now  taming  at  a  certain  distance 
below  Uif  -iirlnr,  or  TulBMUlj  strain  which  nrc  in  progress  in 
tin  |»  seas,  can  very  rarely  emerge  and  become  uMble  to  man  till  they 
btn  MjlliMd  a  hijr/h  nnttquitv  relatively  to  most  of  the  huas  nod 
beds  of  mud,  sand  and  |iebbles  which  will  be  formed  in  tin;  interval 
I  I  nrur  bfltwmj  the  origin  of  Kiich  unlit-  rrumnn  or  submarine  rocks 
and  their  exposure  above  grooml.  They  cannot,  except  in  n  few  very 
disturbed  regions,  like  the  Alp",  emerge  from  the  sea,  or  bn*ak  out 
in  tin-  MBftn  of  n  mountain-chain,  till  a  scries  of  grand  revolutions  of 
the  i -i:  bf  B18t  Ini-  occurred  throughout  many  large  arras.  Loft] 
cones  of  lava  and  scoriae  will  have  been  piled  up,  old  rocks  will  have 
been  denuded  or  displaced,  beut  or  fractured,  and  DM  strata,  thou- 
sands of  feet  thick,  will  have  been  formed,  besides  the  occurrence  of 
several  important  fluctuations  in  (he  orgauic  world,  la-litre  tin-  nethcr- 
fornied  products  of  fire  or  water  are  brought  into  view.  WhUMMU 
tliesc  do  HljlHI.  their  aspect  will  he  strange  and  uidnuuliur  to  human 
obscnert,  -in  ii  |fl  might  well  belong  to  bodies  formed  in  a  part  of 
the  irrcat  lalHjratorj  of  nature,  to  which  man  has  no  access.  Such 
singularity  in  outward  form  and  internal  texture  will  naturally  he  re> 
f.-rreil  to  an  origin  connected  with  the  beginning  of  tiling*,  if  the 
mind  be  already  prepossessed  with  a  belief  that  we  are  studying  the 

iiidiiumcilU  of  a   planet,  which  has   been  n      from    a  < ■!■ 

nascent  state  to  one  of  order  and  maturity,  especially  if  tlie  peculiar 
rocks  in  question  are  found  invariably  to  have  claims  to  a  hijeh  rela- 
tive Antiquity. 

••Gniiiifi.'  anqrtJOBf,"  *$l  M.  <le  Beaumont,  ••  have  become  more 
rnrr  in  the  more  recent  epochs* ;"  and  doubtless  it  is  most  true,  that 
in  the  newer  secondary  and  older  tertiary  formations,  the  granitic 
i.irk.-i  become  more  and  man  exceptional,  but  had  *•  Imal in  the 
Mfboniferou*  i»r  IVnuian  epochs,  lit  Bright,  I  conceive,  with  equal 
justice  have  declared  the  only  granites  then  visible  to  be  extremely 
■Defeat,    The  nan  goartxifenai  tnnctir.«.  together  with  «  oarl 

class  of  metalliferous  win-.  j»i*-t.-t mr  in  date  to  the  regetatinu  of  the 
.  .ill  period,  such  a*  nrc  now  known  to  the  miner*  of  Cornwall,  or  to 
those  of  tin  Ural  M.iiutunis,  nnulil  then  loffl  hern  unformed,  or  at 
lcnAt  invisible.  The  ages  wlnrii  bnv  elnpucrl  since  the  coid-riicamirv* 
•    B  <1  Scrir*.  ml    iv.  p,    I  J  Op, 
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were  accumulated  are  so  counties*,  as  to  lurve  afforded  ampU-  I 
for  the  upheaval  of  much  crystalline  rock  and  metallic  ores  fi 
great  depths,   awl   for  the   clearing   ann>    of  superficial   nutter  by 
aqueous  denudation.     To  what  an  extent  this  subsequent  dcmdtf 
has  bMfl  earned  may  be  shown  by  adtrrting  to  the  flict,  thai 
mosses  removed  mint  lune  more  than  equ&fl)  iO  volume  all  the  se- 
dimrnurv  vimta  newer  than  (hi  coal,  lor  HDM  part  of  the  materials 
of  such  strata  have  been  ttOH  tan  once  ground  down  into  sand  or 
mud  suiee  rliat  period  and  rc-st ratified. 

before  concluding  1  shall  say  a  few  words  on  another  very  different 
topic,  yet  one  which  has  n  distinct  bearing  on  the  theoretical  ques- 
tion rtJSfflOWifi  in  thin  Addre.^.     Until  the  transporting  power  of  gla- 

datud  icebergs  was  battel  mid. t.-i I.  no  geological  phsenomens 

were  ofleuer  appealed  to  in  support  of  violent  earthquakc-wwvea, 
Mi.l.lrn  deluges  rapid  and  «>.,■■„  I, rhi in-  nurnii-  of  mini,  mil  ofltfi 
extraordinary  agencies,  than  the  northern  and  Alpine  erratics  scattered 
over  hill  and  ilale,  mid  having  no  obvious  relation  in  their  geogra- 
phical distribution  to  the  present  drainage  or  physical  outline  of  the 
OOflfttriM  where  tiny  abound.  The  hypothesis  wliich  ha*  recently 
gained  more  and  more  favour,  aa  best  oxplHintug  the  dispersion  of 
vucb Mocks.  di"p«-UM -.  \M(h  ;lI!  mi ddca  rod  paroxysmal  e» 
force ;  nay,  more,  it  doe*  not  even  call  into  play  a  roeflOBsta  of  waves 
h  a*  ordinary  earthquake*  can  produce.  The  rate  at  which  huge 
blocks  of  stone  travel  f..r  ecofeukl  on  the  surface  of  a  glacier,  never 
halting  day  or  niirlu.  NBUBW  or  winter,  appears  rarely  to  OKfl 
according  to  the  exact  men:  of  IVofcMor  James  Forbes,  lialf 

nu  inch  prr  huiir.  W  n.-n  Ql*  iey  mass,  with  its  moraine  and  inchnlcil 
boulders,  reaches  the  sea,  and  becoming  ikimlml  on  the  <ouat,  give* 
birth  to  un  iceberg,  the  ftoM  'all  toirsrsOS  wide  spaces  of  the  ocean 
at  the  rate  of  a  few  miles  a  day,  so  that  it*  adias>  Hy  "map- 

prcciabU  bs  human  snrht.  I  hinc  wen  hundreds  of  &CM 
bergi  at  O&ea  b  tin-  Atlantic  on  their  way  southwards;  but  no  ob- 
server could  determine  their  direction,  or  decide  whether  they  wen 
aground  or  in  motion.  DOkOI  he  had  opportunities  of  comparing  their 
relative  position  from  day  to  day.  So  larire  i*  the  volume  of  iee  miI> 
merged  beneath  the  water,  that  tlh-  waves  and  swell  of  the  Atlantic 
during  a  storm  have  no  more  poffci  Co  communicate  a  rocking  motion 
to  one  of  them  than  if  they  were  iskadf,  W  ptfftl  of  the  firm  land. 
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Should geologist*  ever  be  convinced  that  some  of  the  most  gigantic 
curvatures  of  Alpine  strata  have  been  the  result  of  intense  pressure, 
so  moderated  m  it*  uppln.iti<.>u  II  to  have  been  just  Mithcicnt  to  over- 
OOBH  tin*  resistance  opposed  to  tt»— should  auy  of  them  ever  declare 
their  bchcMhsl  the  motion  had  been  at  insensible  M  the  unfolding  of 
t  he  petals  of  a  flower, — it  would  not  imply  a  more  remarkable  revolu- 
AlB  in  fojmliir  i;.|mnoii  than  wr  have  witnessed  in  Itfrllftfff  to  the 

ghckl  b]  pothcsfa.    Nor  even  then  mi /'it  VI  be  entitled  t-.i  ptvii uce 

the  pmcex*  a  llow  one  relatively  to  otlu-r  natural  operations,  organic 
and  inorganic,  which  were  simultaneously  in  progress.  In  the  fourth 
volume  of  our  Quarterly  Journal  (p.  70),  Mr.  Hopkimt,  to  whom 
have  this  year  awarded  the  Wolhutnu  Medal  has  published  an  ex- 
cellent pSpST  on  the  elevation  and  denudation  of  the  Lake  district  of 
Cumberland  and  Westmoreland.  He  has  undertaken.  innl.  a*  it 
appears  to  me,  with  no  small  success,  the  MJ  dinicult  ta.sk  of  re- 
storing, in  n  scries  of  diagrams,  the  successive  steps  by  which  tin 
physical  Lreo^rapliv  of  the  country  attained  its  present  condition, 
although  the  changes  to  be  accounted  for,  consisting  of  the  addition 
of  several  new  sedimentary  formation.'*,  and  repealed  alteration.*  of 
lewl,  and  denudation  of  rocks,  were  numerous  and  complicated.  In 
OBM  purt  of  his  DWIIIOJf  he  has  suggested  the  pi*-*ibility  of  the 
period  during  which  the  dispersion  of  erratic  blocks  took  place,  ha- 
ving extended  far  luuk  in  geological  time,  evea  as  far  as  the  00l 
period;  an  opinion  which  is,  I  think,  at  variance  with  a  great  weight 
of  evidence  derived  from  the  atudy  of  the  boulder  formation  both  m 
Europe  and  North  America.  But  in  regard  tu  the  mode  of  transport, 
Mr.  Hopkins  has  taught  us,  that  if  the  bed  of  the  sea  were  suddenly 
DpfiAed  from  11)0  to  '.'00  feel  iu  vertical  height,  such  an  inxtantaiieoua 
upward  movement  would  give  rise  to  currents  having  a  velocity  of 
twenty-five  to  thirty  miles  an  hour,  and  these  currcnU  might  move 
hloekft  of  great  nui^nitodl  from  place  to  place.  Thus  a  emreni  ;>f 
ten  miles  an  hour  would  he  capable  of  propelling  a  block  of  five  tons 
weight,  and  its  force  increasing  in  the  ratio  of  the  mm  in  re  of  its  velo- 
city, n  current  of  twenty  miles  mi  hour  would  move  a  block  of  ."{'JO 
tons.  The  experiment*  nf  Mr.  Seott  Jtusftcll  on  rho  n  -lority  of  wave* 
of  translation,  although  made  with  much  smaller  waves,  are  supposed 
to  bear  mil  thou  mows*. 

•  Hopkins  Quart.  Journ.  Ccol.  Soc.  of  Lond,  vol.  fo  p.  70,  Nik  It. 
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Now,  adopting  nil  the  mathematical  nd  ttydratfatkri  calculations 
of  Mr.  Hopkins  us  correct,  they  prove,  1  thiuk,  ibe  uou -occurrence 
or  extreme  rarity  in  past  titm-*  of  curthtpinke-ehockB  mow  violent 
than  such  as  we  have  experienced  in  the  hut  ten  centuries.  For  when 
we  consider  how  many  marine  format  iimv  Imvi  •raited,  some 

hm  from  seas  of  considerable  depth,  and  what  n  vast  amount  of 
upheaval  and  subsidence,  estimated,  as  I  have  already  reminded  you, 
by  miles  vertically,  has  taken  place,  u  seems  clear  dial  if  currents  and 
waves  of  Mich  jwwer  as  IhOM  III  Hopkins  had  really 

Dm  set  in  motion,  there  would  hu\e  been  erratic  bluck»  b  deposits 
of  all  ages,  instead  of  their  being  confined  to  the  dose  ot  live  tertiary 
period.  Had  QmH  niiuhty  wares  swept  again  and  again  over  the  Hour 
of  the  ocean,  and  over  the  land  in  ancient  period*,  a  drift  or  botduVr 
clay  with  rounded  and  angular  block*  wuuld  have  been  couspmum 
the  Eocene, Cretaceous,  Jurassic, Triaasie,  Permian, Carboniferous,  De> 
fOUn  nnil  Silurian  formations,  and  would  have  liern  most  strike  i 
dioulayai]  in  Mich  of  these  epochs  as  have  been  of  tin 
1  have  seen  fragments  of  gnei.HH  eight  feet  in  diameter  in  the  hose  of 
the  Silurian  lerics  in  Canada,  in  the  gronp  called  by  die  New  Xnll 
geologists  the  Potsdam  sandstone*  ;  hut  1  Obnried  m  the  same  place 
similar  gneiss  in  sttv,  in  the  immediate  vicinity,  so  that  the  blocks 
may  have  been  detached  from  an  undermined  cliff  of  the  Silurian 
aeacoaat.  In  like  manner,  in  the  valley  of  the  Horinida,  in  Pied- 
mont, there  are  huge  rounded  masses  of  euyvuliM  in  the  tertiary' 
molos**  ;  hut  similar  rocks  6l  *itu  pre  eodltcd  iu  the  same  region,  so 
that  blocks  way  have  been  derived  from  the  destruction  of  cliffs  close 
;if  hand.  In  Scotland,  also,  we  see  occasional  fragment.*  of  large 
dimensions  in  the  conglomerates  of  the  old  red  sandstone,  especially 
on  the  western  const,  hut  in  that  ease  there  is  no  ground  for  presuming 
distant  transport.  In  no  part  of  the  geological  series,  except  in  that 
of  very  modern  ilnte,  do  we  find  nn  extensive  deposit  of  drift,  like 
that  spread  over  Northern  Europe  and  North  America. 

It  may  doubtless  he  objected  that  by  adopting  the  glncial  hypoflu  -i- 
wc  concede  the  possibility  of  one  natural  i  eh  us  frost,  acqui- 

ring at  certain  periods  an  intensity  ot*  action  (ni  greater  than  at  other*, 
and  hence  I  may  be  asked,  whether  Ac  energy  of  any  other  rnusr 
may  not  iu  an  equal  degree  he  subject  to  BeculoT  variation  *     I  admit 

*  Sec  Travel*  iu  Norih  America,  \<A.  ii.  J 
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rlu  force  of  tfurargiifii'.-nr  if  m>i  pftafad  I >r\MMd  its  legitimate  bounds. 
No  one  can  contemplate  future  changes  in  physical  geography  fftth- 
out  foreseeing  thai  ilu-  i.-ir>  in-  altitude  and  r\u-nt  of  polar  and  equa- 
torial UikU  mny  give  rise  lo  an  iuuwMiy  »f  solar  heat  or  glacial  tuld, 
mdl  aa  io  ool  UpOlStOCed  now,  and  may  Meter  lime  beru  expe- 
rienced ou  the  earth ;  for  the  combination*  of  circuuistanciv  tin  which 
the  rliutuir  of  the  globe  most  depend  are  BO  varied,  dint  DO  one  cau 
tU  line  or  guess  how  far  heat,  cold,  moisture,  nnd  other  conditions, 
umy  tariff!  in  in  a  mean  state  of  things  in  the  course  of  ages.  Hut 
speculation*  of  thus  kind  belong  equally  to  the  future,  the  past  and 
(he  present,  ami  imply  no  inconstancy  in  the  general  condition  of  otu" 
planet,  such  as  is  assumed  in  the  hypothesis  of  iU  passage  from  a 
chaotic  to  a  fixed,  stable  and  perfect  state.  Living  m  we  do  in  an 
(era  which  has  immediately  IhUoWtd  the  glacial  epoch,  we  are  able  lo 
comprehend  tlie  stale  of  the  northern  hemisphere  in  European  lati- 
tudes, when  cold  like  that  of  the  arctic,  mid  antarctic  circles  extended 
further  from  the  poles  toward*  du-  ^untor.  We  may  alao  reason 
philosophically  on  the  state  of  the  globe  during  the  carboniferous 
epoch,  whon  thCVt  may  have  Ihtii  little  or  no  iee  even  at  the  poles. 
We  may  conclude  that  in  those  days  a  warmer,  damper,  and  more 
uniform  climate  prevailed,  when  the  BEgflliria,  LepMod.-udrou, 
Caulopteris,  Calamitc,  and  other  fossil  plants  HourishcdL  i""*  *hen 
there  were  reef*  of  coral  in  the  adjoining  teas.  Such  organic  retimim 
may  betoken,  as  our  Foreign  Secretary,  Mr.  Ihmbury,  has  argu «!, 
rather  tlie  absence  of  frost  than,  as  many  botanists  once  thought,  an 
intense  tropical  heat.  M.  Adolphc  Brongniart,  in  Ids  admirable 
Essay  mi  the  genera  of  Fossil  Plants,  published  in  the  year  IW41)*,  luu 
questioned,  and  apparently  with  reason,  the  proofs  hitherto  adduced 
in  favour  of  tlie  existence  of  any  true  palms  in  the  eoal-mcnsiirca, 
and  Mr.  Bunbury  considers  their  sbsence  as  affording  an  additional 
argument  to  that  derived  from  the  universal  prepm  ihrancc  of  I 
in  favour  of  »  mild  temperature  in  the  atmosphere, — a  warm,  moist 
;*!.■!  uniform  climnti',  mil  a  tropical  one.  Tin-  tWa,  he  aaya,  of  the 
Loudon  clay  was  of  a  much  more  tropical  character.  In  this  man- 
ner we  may  now  reason  philosophically  on  fl"  MOOfeB  carboniferous 
a:ra  according  lo  strict  rules  of  induction;   hut  had  we  tired  in  that 

•  Tableau  dc»  genres,  etc.  Diet  ion  n  aire  Uiihcixlk  it'lloiuire  Mai.,  An.  Ttfftf> 
tativ  F<iv»ilr». 
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CCCS,  Wld  llftil  Ihtii  e;ill,-d  |ip.m  to  .  1 1  -  *  -  i  j  i  •  i «  r  fin  iii'iiiini.i  nt«  Of  ft  gla- 
cial period  of  high  relative  antiijuity, — hod  the  [dirrnomenn  of  the  drift 
Constitute!  th<-  fritOf  oldest   i-liiijilrr   then   r\ti;ut   «»f  tl*<r  earth**  fi-ii  ■  | 

biography,   instead  of  happening  to  be,   na  it  now  is,  the  last  and 
wr  should  have  1m i-n  in  daugvi  of  Lot!  :   ui  the 

roost  lisinuiiry  and  extravagant  h\pothesi  I.  [gDOrUt  of  glacier*  mid 
icebergs,  and  perhaps  of  ice  ni<l  miow .--uunblc  m  comprehend  Am 
BIttnn  of  that  mysterious  power  whirh  had  polishul  the  RfffccC  ot 
rocka  over  wide  areas,  or  bad  eiiLrf ..-. .  < :  hphh  them  long  n< 
and  parallel  furrows,  we  should  have  gazed  upon  these  marking*,  and 
upon  the  confused  and  unstrattlied  heaps  of  clay  and  loam,  inter- 
spersed with  boulders,  and  usually  devoid  of  fossils,  in  stupid  amaze- 
ment and  with  feelings  ot  despair.  Tlie  enormous  bulk  of  some  erra- 
tic*, which  had  trnrcllcd  for  hundreds  of  miles  from  their  original 
sites,  would  have  coufuunded  u»,  and  might  well  have  tempted  a 
geologist  to  dream  of  frightful  e.'itastiophes,  nnd  diliiMii!  ware*  of 
prodigious  velocity,  which  swept  over  the  planet  in  its  infamy,  before 
it  was  fitted  for  tin-  r.-ecjit  ion  of  the  higher  animals  Bod  plants  much 
ICSI  to  become  the  home  ui  man  If  ain  CM  tiien  loul-tcd  thlfl  (t 
had  been  an  sera  of  paroxysmal  violence,  or  of  primaeval  chaos,  and 
wished  to  refer  nil  geological  apficaninces  exclusively  to  the  agcm-\ 
of  »low  and  ordinary  cause*,  he  would  have  been  asked  to  explain  the 
Position  of  fragments  of  granite,  like  those  of  Scandinavian  origin, 
on  the  plains  of  Pomerania,  or  of  protogeue  from  Mont  Blue  lodged 
on  the  summit  of  tlu  Jura,  and  such  an  appeal  in  refutation  of  a 
iheory  apparently  M  visionary  must  have  been  triumphant. 

But  it  h  now  lime  to  conclude  ;  and  in  taking  leave  of  you,  Gentle- 
men, I  will  venture  to  indulge  tlie  hope,  that  on  some  future  occasion 
I  may  resume  this  theoretical  discussion,  which  ought  to  embrace 
every  department  of  geological  tmmiry,  including  that  of  pal  ceoi  itul<  >g\  . 
to  which  as  yet  I  have  been  able  to  make  but  a  few  passing  allusions. 
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the  Tertiary  Formation*  o/SrAiN  ;  extracted  from  the  "  Anales 
de  Minas"  pvblt9hrd  by  thr  Ihrwion general  t/rt  AoMO.  Madrid, 
kS3W-lol<>. 

Our  knowledge  of  the  geological  structure  of  Spain  is  so  slight,  that 

I  have  been  induced  to  extract  from  the  above-mentioned  work  virh 
portion*  jw  hear  iiji'in  'In-  kii!ij«'d  ronneeted  with  I  lie  tertian  forma- 
tions of  thai  country. 

The  first  paper  to  be  noticed  is  one  by  D.  Joanuin  fouuerra  del 
Bajo,  on  a  portion  of  tin1  South  of  Spain,  in  which  lie  state*  that  il  is 
uaolcx*  to  pmnpi  inukinjz  a  ttOt^T"*1  map,  inasmuch  a«  ncii  a  good 
geographical  map  (if  the  Peninsula  iIucm  not  «-\ist. 

I.'-  ipei-tiii!>  the  -••*»!< '_-u- 1 1  structure  "I"  the  South  "I*  SpaiBj  Obh 
two  small  works  bad  bMBD  published  before  1838  I  the  one  by  Colonel 
Siivi-rti  -|»  iii  1838b  «*thlo4  "  Gcologiosd  9kctch  of  (be  Tertian  Fonna* 

turn*  of  the  prnvint'i-  i.f  i  i  rnrimlti  ami  Murcin  ;"  the  olli-r  by  M.  Lc 

Play,  a  French  engineer,  who  has  published  in  the  Annates  dos  Mines1 
two  memoir*,  in  which  he  pie-  the  results  of  observations  made  un  a 
join  iic-*,  nl  th i ri-  month*  in  is;*:*. 

Tertiary  formations  of  Andalusia. 

Thr  form  and  configuration  of  the  Mcditcrroncnn  hanii  was  very 
different  during  the  tertiary  period  from  tlmt  which  '  present  j 

tlh-  n.oiiiit;ii:is  (if  (iramuln  and  Komla  then  rose  up  as  islands  out  of 
(Lit  tri'liiiM  sea.  At  ji  hiibseipieiil  period  ihenciiinr  tertian  deposit  * 
of  Andalusia  were  disturbed  by  the  eruption  of  volcanic  roclci,  the 
effect-  •  >(  which  were  most  sensible  to  the  loutb  of  the- Sierra  de 
Grenada,  being  hardlv  felt  on  the  side  of  the  (iiiadalmiivir.  The 
rocks  which  occasioned  these  disturbances  were  doubtless  tne  trachvtea 

no  abundant  between  Malaga  and  Cape  dcUattc,  near  which  latter  place 
ruptiotis  have  taken  place  on  a  large  scale. 
BeSChi  these  tertian-  marine  cb -posits,  there    ai  I   also  frr.ih water 
deposits, which  not  ooh  OfVaik  'he  others,  but  preserve  their  horizontal 

position,  not   having   been  disturbed    lis  Mihseipicut  eruptions,      This 
i«o  the  ease  with  'lw  vast  fn-h.vnirr  t.-rli>irv  depot'ium  thr  centre  of 

Spain,  and  W  a  proof  that  thev  belong  to  a  more  modern  period.  The 
fossil  shells  found  in  then  belong  moreover  to  existing  species. 

VOL.  VI. — PART  II.  U 


CEOLOGlC.lL  MEMOIRS. 


Tin*  Author  give*  the  following  list  of  Molluscs  found  m  the  tertiary 
Urine  formations  of  Andalusia : — 


Stromhui  gall  us. 

lUlK'Ha  glganktU 

Plcurotoraa  colon. 
Tnrritrlla  MitiiiiiKuUts. 
colon. 

CalfpUW  trochiforrais. 
Natica  lyieti*. 
DenfnliuTn   It'inrii. 

—  hcngoiiklli. 

striat  us. 

Corliula  revolata. 


CardtU  squamosa. 
Luciiia  IncriMAiK. 
Pecten  nodoftus. 

—  burrlijplrnaia, 
Osirca  calufcr*. 
Ualanut  tiiitinnaboluni. 
PoOJcipStr 

Caryophs-lla  imM*rmiaita. 
Clvpcaster  alms. 

Melnti. 


ami  ml.ls  that  this  list  mijrht  be  greatly  augmented,  if  then?  were  only 
one  pttttO  la  Andalusia  who  took  an  interest  in  thin  brunch  of  Natural 
Hiatory. 

The  second  volume  contains  a  paper  on  the  tertiary  formations  iu 
the  neighbourhood  of  Burgos,  hy  IVm  FfetfrM  Xftraujo  y  Ciar*-* ;  from 
which  I  haTR  extracted  rhe  thiamin^  remarks:— 

The  country  to  the  north  of  Burgos  between  the  rivers  A  rlanxon 
anil  I'bienui,  .im»i«[<.  uf  the  following  strata  in  ascending  order: — 

1 .  Horizontal  brda  of  reddish  plastic  clay  alternation  with  fine  and 
disintegrating  arenaceous  beds  ot  a  browu-grcy  colour,  from  four  to 
-p.   iih'ln  -  thick  each. 

2.  Beds  of  gypsum  half  a  foot  thick,  alternating  with  grey  marls 
eight  to  ten  inches  thick  each  :   and 

3.  Calcareous  beds  of  greater  or  iMi  thiekne**  equally  horizontal, 
occupying  the  upper  part,  of  tin-  tU-\ osit  and  crowning  the  summit*  of 
the  neighbouring  hills, 

Tin-  raying  extent  to  which  these  formation*  luncbecti  won  down 
and  (li'iiiiil.-.l  bal  gfafl  to  ''"'  ''"nntrv  penernlly  on  undulating  cha- 
racter intcrwetet  I  In  ndgca  of  greater  elevation. 

The  first  or  lowest  of  these  formations  does  not  contain  any  organic 
remain*.  It  i*  seen  near  the  fountain  of  lhirnavistn,  not  far  ftntn  the 
town  of  Burgos.  The  aaoond  may  be  observed  in  the  neighbourhood 
of  Villatoro,  where  compact  jrypAnni  or  alabaster  in  uliuinlaiit.  >u-com- 
pained  by  selenite  and  someumes  fibrous  gypsum.  The  third  is  aj. 
acnlially  caknreou-s  and  El  Men  on  the  summit*  of  the  hilla  in  the 
ii-  i^hbmirhood  of  the  Mhh.l-ii  t  h>  dp  Gerouimo*  dc  Vm  del  Val.  It 
OUOUIdI  many  remain*  of 

Plunorbis  carinatus.  Limorus  longiscatiu. 

UBBMH  stagnalis. 

The  author  considers  the  abort  evidence  sufficient  to  prove  that 
these  beds  belong  bo  tin-  plastic  clay  gypseou*  marls,  and  siliceous 
freshwater  limestone,  and  consequently  to   the   mout   reeont    t*rt 

formation.  The  fossil  remains  prove  that  the  basin  wo*  at  a  PBCCOt 
geological  period  covered  hy  n  freshwater  lake,  in  which  the  above- 
mentioned  bed*  were  tranquilly  deposited. 

The  loweet  of  the  three  group*  wa.i  mh  •.  iaiblc  ID  a  few  localiticM  , 
the  author  had  consequently  no  opportunity  of  aacarUanint  whether 
it  contained  the  remain*  of  mamnuferous  animals.     Proceeding  to  the 
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N.  and  N.E.  the  marls  and  tv|  U  arc  constantly  capped  by 

lwdj*  of  hiru-itruie  li  which  emit  nines  a*  far  a*  tin-  Surra  or  Peiia 

Orada,  where  it  rest*  against  the  chnlk  and  grectisaiid  formation. 

This  tertiary  basin,  which  may  he  called  that  of  the  Ebro,  in  addition 
to  what  has  been  alrcaih  -wild,  is  remarkable  for  itOCXttU^  Hi  abun- 
dant supply  i»f  wntiT,  tin*  fertility  of  iu  »ail,  and  its  great  iteration 
above  (In-  level  ofthl  Nft.  Tin-  author  lift.**  accompanied  his  remarks 
with  a  map  of  the  district  round  Burgos,  on  which  he  has  mughly 
laid  down  the  principal  geoIn<rical  features. 

J'Kc  ^ftnievolnmocoit:i  ti  :m  nrmiiiii  >>t  i)m  MOloci  of  Eatreroadnra, 
and  the  northern  parts  of  Andalusia,  translated  from  the  French  of 
M.  Frederic  Le  Flay.  The  following  b  an  abstract  of  the  remarks  re- 
lating to  the  tertiary  (urinations.  They  occur  on  the  northern  Honk 
of  the  Sierra  Morena,  in  1 1 ■  ■-  iniiimli.ifr  ficfrkiftl  of  GonfevOi  The 
most  characteristic  rock  is  an  earthy  shelly  limestone,  rather  incoherent 
and  porous,  containing  ninny  organs  remains,  chiefly  Tcrehrntula-  and 
OthCfl  n-.embling  thoae  found  in  the  island  of  ('orcein,  noticed  by 
M.  l)esha\  i    . 

ThejM.'  *  nelly  limestones  rent  on  a  more  ancient  formation,  eon 
of  fine  argillaceous  marls  of  a  frrvy  colour,  di-inte^raling  easily,  nud 
crumbling  away  under  thr  influence  of  n(nm--phcric  union.      Nr.'ii  r he 
town  of  Cordova  it   forms  an  rMcarpnicnt  M)  varas*  thick,  along  flu 

(ace   of  which   the  beds   generally  appear  to  be  horixontul.  nit  1 -;h 

rcalh  inclining  slitrhtly  to  the  S.S.W..  dipping  under  the  trnuspurled 

DUttCf  Of  'I"1  iIimm  [iilwirr  period  winch  | itftotM  tin-  ^renter  part 

of  the  lower  plains  of  ftrifffilwiia,     ThiM  marls  resemble  hi  outward 

appearance  the  grey  marN  which  accompany  the  nrpfUDl  of  ihr  l\iri* 
haxin.  Mo  organic  remain*  havi-  \et  licen  I'oun.l  in  thi*m,  ulthongh 
it  is  probable  that  ihey  cmsI.  ami  that  :hev  hrlong  to  the  same  period 
a*  those  found  in  the  shelly  limestone  which  rises  almost  to  the  same 
loci  on  the  opposite  bank*  of  the  Guadalquivir. 

In  the  tertiary  basin  aituated   OB    the   table  laud  whieh   funna   the 

Iilain  of  Espiel.  is  also  a  limestone  containing  freshwater  shells,  which, 
ike  those  of  the  wnnc  character  in  oilier  plmvs,  appear  to  belong  to 
the  intermediate  or  miocene  period  of  the  tertian  formation. 

In   the   neighbourhood   ••!'  Hml.-ijny.   the  (iiiAdiniui   !i;i-    nil    n 
through  a  range  of  hill*,  in   the  escarpment  of  which  is  a  wric*  of 
hedsofgrr\   marly  limestone,  penetrated  b\  mnuII  cylindrical  cavities. 
Freshwater  fossils,  rc«cuililiug  those  of  the  lacustrine  limestone  of  the 

second  tertiary  deposit,  have  been  found  in  Ottfl  OX  tWO  places  in  the 
escarpment.      Further  to  tin-  i*n«t    these  roek«  pass,  without  anv  line 

of  demarcation,  into  one  of  a  totally  different  character,  probably  riH 
OKHB  from  ita  not  effervescing  with  acids.    After  dcocrMtifl  the  dolo- 
mitic  rock  in   the  neighbourhood  of   ltji.lnjoz,  and  the  enphotide  or 

i-.-nrou-   mekn    b\    which    the   n-%  ■  t  nil:  o(    ihl  unite   tin     been    |  H  IM  '  I  ■"■<'  <  I, 

the  author  comes  to  the  conclusion  that  the  dolnmifie  rocks  are  de- 
rived from  the  metaroomhismofthe  freshwater  limestone  by  the  agency 

of  the  injected  euphotide. 

Tlie  tertiary  bnutfOBI  of  the  third  period  are  described  na  con- 

•  Tbe  VAt*  of  Uaalillc--  2778  EnKlMi  foct. 
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■Mtuig  of  old  transported  materials.     They  pUy  mi  important  part  in 
the  ceutrv  of  the  Peninsula,  BBM  the  great  table-lands  of  Castille  and 
Li  Muncha  ami  tin-  plums  of  Andalusia  cuavist  almost  exclusive)  < 
thii  modm  formation     Wi  fad  ttmngboBi  Uu  vbole  of  CmbUb 
deposits  apparently  formed  by  th<  of  violently  trans- 

ported material*,  and  which  in  this  respect  dilVi I  cnrirely  from 
marls,  gypxini  and  compart  lii  u  ttOSttOB  which  they  lie.    This  lonna- 
tion  consist*  princi|uUly  of  rolled  <puirtj  pebbles  AceumulAtrd  in  great 
nusn,  fit  Ik  i   without  hut  eolicivno  uted   together  by  a 

riiirinoiiA  argtlhici'i'iiiH  matrix.       Numerous  ohwrvariaiu  !iow 

boulder  formation  llfflffBgl  ti>  the  third  tertiary  period.     In 
Old  Coorilh  it  nK-riii--  the  fmbvattr  Isooitoi  r  of  tin  i  ■  tiod, 

tod  oa  the  border*  of  the  Mediternuienu.  ftw*  Malaga  to  Gibraltar, 

ffilM  ahells  enamel erMic  oftfei  third  tOTtUn   I 
In  the  neighbourhood  orTordOTI   tlii-   dilnuul   lnrmatiou  fffl 
the  stand  tortkfi  &  pool  :  and  on  the  B.N.E,  ndi  is  an 

ugillaeflani  deposit  mD  of  rounded  n  (J7*S6  lnr  shell*  H 

lone,  which  roulaiiix  Ti  rcbnitubr  mid  Otllel  aliclu  identical  wTtll  those 
of  the  formation  of  Coreega.      Tin-  transported  mattrr  in  the  basin  of 

Bmlajoz  consist*  of  a  conglomerate  of  mllcd  stones,  with  an  »rpi!Irt- 
r< ■in. -ii',  collected  in  bunks  (50  or  70  \ams  above  the  (suadiaua. 

Tin- rocksof  which  thrcmiirloiiiruilc  i*  inu.le  m  an-  principally  (piarU- 

it'-*,  gruuivacke  tlnU't.  and  otlicr  transition  rocks,  which  are  also  found 

lli.  -aim  \  nhime  (p.  213)  contain*  an  a<  .-mut  of  a  tertiary  formation 
in  the  immediate  neighbourhood  of  Madrid,  by  Don  Jotq  im  Esuittinu 
It  consists  of  a  freshwater  gypsum,  having  at  n  considerable  distance 

II  eAell  nthi'l    tun  Imnr-hriU,    einiliiinin;:    in;oiimali:iii    |  In 

the  loner  of  these  bed*  were  found  tlu-  remains  affflrphantt  and  masto- 
doU,  e\hilufeil  in  tin-  National  Museum  of  Madrid.  The  upper  fa 
bed  consist  a  of  a  fine  siliceous  sand,  of  a  Muish- white  colour,  and  uUmi 
A  foot  in  thickneu.  Tin-  DBataxnAlian  m-muili*,  arr  very  numi-ron-.  In  if 
are  almost  all  wiitenvorn  and  injured  by  transport,  and  dirKcult  to  lie 
identified.  The  Author,  mistrusting  his  own  palteoatological  know- 
ledge,  submit!  id  tin.  in  tO  the  .vniiunntion  of  Prof.  l5roun  of  Heidel- 
berg. Tin-',  bare  boon  rvfboad  to  the  fallowing  *pccic* :  ASaAtt/rfvn 
iont/iros/rifr.  Knup.  Mn tot/on  Aurelianc7i*rt  Cuv.,  S'ttf  palarocktrruA, 
Kaup,  and  a  rumiiiuut  nmoblng  the  deer,  and  called  Cemu  main* 
ffltfK 

l'rof.  Bmusj  in  *  letter  to  tbo  author,  has  gtvrn  it  a>  hi*  on 
deritftl  from  nn  evuiiiimtiou  of  the  or- ■  n-  nnhw,  thnt  thrv  belong 

to  the  mioWDO  period,  inasmuch  as  all  the  abovc-non'i- u n-.l  -|>eeiea 
atr  most  nhtmdaiit  in  the  fonualious  of  that  period,  and  be  cotmr- 
cjuently  consider*  this  bed  as  belonging  to  the  same  age  a»  the  ttasina 

of  Vienna  and  Mayence 

The  tliird  volume  contains  a  geocnostic  and  inineralogical  descrip- 
tion of  the  district  of  Catalonia  and  Aragon.  by  I).  Amalio  Maestrr, 
from  which  I  have  extracted  the  following  obscTrations on  the  tertiary 
furiiiiuioiia  of  that  region.  The  tertiary  formation  of  the  plain  of 
Tarragona  i*  About  1,'iOvane-  in  tliiekuetti,  varying  wunewhat  oeea- 
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sionaJIv  according  to  the  undulating  nature  of  the  hills  01 
were  tfcpnsi:    i 

Tin.*  following;  is  the  order  of  the  bed*  in  asoendlng  series,  the  lower- 
most lying  irregularly  on  granitic,  porphyntic  and  cretaceous  rocks. 

I.  A  bed  of  blue  and  yellow  clay,  '2  or  3  varas  thick,  without  fos- 
sils, but  occasionally  containing  thin  beds  of  impure  lignite. 

•?.  \  Itnl  i  if  v.'llow  calcatre  gRMsirr,  -  nmetttl  >  ul..  .-ontaimiig 
whole  nnd  broken  fiwill.  amongst  which  arc  thr  genera  f'tntricar- 
dium,  0*tr*a>  Conut,  Pert*  »,  Mjfi  '■'"*.  Tmehu4t  TurritrUa,  JiulmiNt, 
Cfypeaxfcr,  bflttdfll  olffl  of  crabs,  fragments  of  madrepores  anil  nthi-r 
snophytvs.  It*  thickness  is  not  mor«<  Hum  10  OT  1'-  tm  nwir  Tar 
ragonn,  but  it  sntni'Miuc*  rvecdl  .""  nt  m >  great  distance,  wlu-n-  llu' 

characteristic  fossils  are  Coitus  dfjtert/itug  of  Lam.,  and  C  JVo*  of 
ISruechi.     It  i-  Used  ■  ;i  buihhng-stoue,  although  easily  dCttRKtSbfo. 

3.  A  nli iii    -lit -i  mm  >  I  of  while  sand,  without  fossils,  2  or 

3  vara*  in  thirkneaa. 

•I.  Another  miimIv  bed,  resembling  (Ik  former,  \iitli  the  mush1  *pe 
cine  characters,  differing  only  in  colour,  inasmuch  as  thia  is  yellow 
and  soiurwhat  lumh-i 

5.  A  bed  of  oysters  connected  by  an  argillaceous  matrix.  Amongst 
these,  O.  giyantetts  is  most  remarkable. 

6.  A  white  hud  mIuxou*  limestone  with  cnnrhoidol  fracture,  earthy, 
And  from  li  to  20  varas  in  thickness,  the  principal  feature  of  wlm m 
in  its  containing  many  sharks*  teeth,  as  well  a-i  the  palatal  hones  of 
lh*'  Hume  li-li 

7.  Another  sandstone,  thr  calcareous  grains  of  which  increase  in 
sue  until  it  becomes  a  conglomerate.  Its  thickness  is  from  ti  to  10 
Tarns.  It  occurs  in  the  upper  pnrt  of  the  city  of  Tarragona,  and  was 
ti.nl  in  the  coimtnieTHin  of  the  micienl  Cvelopcan  walk. 

H,  and  lo*tly.  A  transporter!  diluvium,  more  or  less  considerable 
and  eemeutcd'togothcr,  but  which,  from  its  connexion  with  the  other 
rocks,  may  fairly  lie  considered  as  hclnuging  to  the  Mine  period. 

The  ivniHiiiiiifr  lltirl,  u<    .-hit,     or;.    I<i  io:ikr  up  llu    above-mentioned 

150  varas  consist*  of  btdl  of  gypsum  occasionally  interposed  between 
1  Ik-  HBOOd  :tnd  third  beds. 

If  il  not  unusual  to  find  snme  of  these  beds  wnuluig.  the  thickness 
of  thr  others  bcin^  increased.  Along  the  coast  the  fti'Nilifrtoua  <  nl- 
caire  grossier  generally  lie*  upon  thp  chalk,  and  is  covered  over  by 
the  conglomerates. 

Tlu-  best  section  of  the  tertiary  formation  of  Tarragona  is  from  tho 
Puerta  del  Milagro,  or  Puerie  delia  Heiua,  on  the  east  of  the  city 
towards  the  landmarks  on  the  heights  half  a  league  distant  Ix-iwith 
the  Fuerte  del  Olivo  and  the  ruined  palace  of  Lorito. 

An  extensive  tertiary  formation  occurs  fto*  south  from  the 

Sou  de  Urgel,  stretching  bv  ihe  mountain  of  Mont  see,  nnd  thru  turn- 
ing writ  inii.  tlir  tones  rlc  Tremp,  and  cast  towards  the  flanks  of 
Montserrnt.  Rx  tending  to  the  south  it  covers  a  large  portion  of  the 
province  of  Tarragona,  a  considerable  part  of  which  was  formerly 
ooenpied  by  a  large  freshwater  lake,  according  to  the  fossils  found 

thfjmn  (PVfWhOi   i.i»tnteu*>  Pfasorots,  JYVrifu  [yeritina  }],  BcJlSj 
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i     IVwWll  the  north  it  occupies  a  huge  portion  of  the  province 
or  Hoaaea. 

Tin-  whole  of  tbe  tertiary  formation  which  occurs  in  the  pr< 
•  ti  Ban  «lona  correspond*  with  the  lowcrfomuti  ifterdeocril 

containing,  between  Mirallcs,  Copons,  Scgur,  audCalaf,  several  beds 
of  good  lignite,  a*  much  as  ten  foot  in  thickuesa.  That  of  the  pro- 
fbMl  of  l.crida  and  Tarragona  correspond*  with  tlu-  upper  portion, 
i  bancteascd  by  n  great  ilrvi  bpmwpt  of  gypseous  rocks;  the  thick- 
ness of  which  exceeds  eighty  Mima. 

The  general  M-eiimi  OX  the  tertiary  formation,  in  MQCndbfJ  "i<lrr, 
anil  with  n  varinblr  thfekatSS,  gives  0J  ;>"  incoherent  cimglonierate  of 
rolled  pebbles  chicli  v  rakartOUl ;  brd*  of  reddish  plastic  clay  ;  marls 
more  or  Less  mIkt  m-,  yellowish,  And  graduating  into  sandstones; 
anmi  Lona  of  the  «»mr  colour,  and  gcocraDj  tine-grained;  grpraaa 

ehivuy  laminated  and  but   -.hirluk  <onipnet,  of  a  whiie  91  Dfrnt  red 

h  colour ;  grey  mid  yellow  cln\>;  tad  finally,  deposits  of  rolled 
pebbles  of  older  rocks  more  a  loss  oemented  together.  Some  of  these 
beds  ii"'  wanting  in  certain  loeiditie-.. 

The  principal  features  in  ihe-c  deposits  are  the  all'  < toned 

lignites,  the  sulphate*  of  soda  in  the  neighbourhood  of  Orvera  nml 

of  Lrteaa  de  Sc^re.  and  tbe  ouiclsilvcr  of  the  riti  of  I.erida. 

The  ETpnni  which  occupies  the  greater  part  of  the  routines  of 
linl.iiuiii,  OHI  league  distant  from  Cervera,  i&  stfODgh  impregnated 
viftli  BolpOftta  of  aoda  ;  and  a  considerable  (junutity  <it'tlii..  >*lt  is  ob- 
juration of  water  n&turnted  with  it  by  means  of  nrti- 
Bdt]  excavation,  in  die  grpatun  into  which  txM  vita  is  conveyed. 

N.ur  tin-  Joaadon  of  tlie  EfegR  wWl  the  Ebro,  dark  bitutm. 

and  toiitl  liiiu-Ntum..  are  first  seen.  TIicm-  an'  uuderlaid  hv  Uds  of 
SOEfidlsnl  free-burning  lignite.  fWying  in  thicknes>  from  two  inches  to 

i.Mi  (.ri  This  fuel  was  used  at  very  distant  periods.  Of  late  its  use 
has  considerably  inCTtt&ed.  The  beat  lignite  id  thir  Segre  and  the 
Hiiro  Ini  -  ii  *p©ctflc  grwi  Itj  of  1*26.     It  burns  easily,  laawa  ton  pa 

cent,  of  ashen,  and  make*  n  good  coke.      The  principal  differcner  L. 

nuni  (his  and  the  various  lignites  of  Aragon  and  Catalonia  consists 
in  the  gnat  quantity  of  vegetable  llupieiBUIU  it  enutniua,  as  well  as 
fowils  of  the  genus  FtaorMj  whieh  nrr  BOmetiBM  tWO  ukWs  in 
diameter,  anil  form  white  stains  in  the  middle  of  the  coal.  The 
limestone  on  \\hieh  \\  WStl  ftNo  ■  ■■rimo-  ninny  In— il-  bill  they  i-.tv 
entirely  ciiniincd  to  the  genera  PltuwrhU,  Li m incus,  and  Patudina. 
The  general  thickness  of  the  loner  deposit  of  the  tertiary  formation 
of  Lerida  is  not  less  than  200  vnrns.  and  terminates  under  tlie  beds 
of  M/niti-,  witli  othai  of  mart,  KndftOnM,  conglomerate*,  and  clays, 
rest  m;:  on  the  nicks  0ftb<    I  retarenii*  gfVDp, 

A  considerable  portion  of  the  province  ofZaragoza  is  covered  with  re> 
ii'iit  froah VateT  deposits;  of  these  however  no  detailed  account  is  givi 

The  |im\iiH'i-  ill"  TiTiu-1  ron-i  i  .  t\.,-  id.-  -rrai.'r  p.-irt  of  tertiary 
beds,  forming  a  lacustrine  formation  covering  2S  sijuara  leagues*. 
I'h'  author  has  divided  this   funuatioa  into  four  groups  for  the 

♦  The  Sptoilh  ICAg»iP«-<  iinle*,  the  >qusre  league  therefore  contains  16  sqiun- 
miles. 
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sake  of  greater   cumcmcnce.   although   not    representing   di*< 

periodic. 

I.  Tie  first  group  contains  the  hills  iii  which  the  village  of  Coucud 
i-  iftifUcil,  north-west  from  Terucl.  It  consist*  of  bed*  of  gypsum 
white  or  reddish,  crystalline  or  compact,  without  any  fossil  remains; 
of  a  hod  of  dark  ffMSjJablft  *oil  resembling  driod  MM  ciinuiuimg  nu- 
merous hone*  of  mnrnmifcr*.  viz.  thr  ov.  hymna,  hone,  &c  with  their 
fa  rtli,  the  bones  and  molar  teeth  of  mastodons,  and  tin*  incisor  teeth 
of  a  large  ruminant.  The  bones  axe  well-preserved,  the  medullary 
canal  is  >i «uu-ti hk-*  rilled  with  calcareous  apnr.  The  teeth  are  in  still 
better  preservation,  but  the  large  one*  full  h>  piere**  on  coming  in 
contact  with  the  air.  Below  this  bed  is  another  40  or  50  vara*  in 
tLickueaa,  of  reddish  or  brown  gypsum,  showing  in  many  places  an 
efflorescence  of  sulphate  of  soda,  and  containing  a  new  mineral  which 
the  author  calls  'IV  rue  lite,  supposing  it  to  be  a  carbonate  <i  lime  and 
iron.  Prof.  Breithanpt  afterwards  considered  it  as  a  variety  of  Bitter- 
spar  analogous  to  what  he  had  found  iu  the  gypaum  of  the  aalt-miues 
of  Tyrol  called  Brauncrito.  Iu  chief  locality  u  lbs  neighbourhood 
of  Tcrucl.     Below  this  gypsum  are  beds  of  cnlcaire  groawcr  contain- 

BMBJ  t'ir-liv\:it«-r  fnasiln  in  excellent  preservation,  particularly  the 
Liiniui-i  ami  Pbumrhes,  which,  on  being  extracted,  look  as  if  they 
hiul  brru  only  reeently  deposited.  These  beds  rest  on  calcareous 
saud»  ami  conglomerates  without  fossils. 

II.  The  second  gr«ni|>  r.»iuu»ta  of  almnut  horizontal  beds  of  a 
yelluw  mIiciiius  Inuestone  full  of  the  same  frc-diwater  fossils  com- 
pletely petrified ;  conglomerates  and  yellow  sands  in  thick  beds  with 
tew  fossils  again  succeeded  by  mIhtous  limestoues.  ThiB  group  may 
l><  traced  for  about  m\  limns  down  the  hank*  of  the  river  Guadala- 
vinr,  n-hieh  flow*  out  of  the  above-mentioned  lacustrine  plain. 

III.  The  third  group  is  best  seen  between  the  heights  of  Mormn 
dc  la  Nava  and  Adeniux.  The  following  is  the  series  of  beds  in  de- 
scending order;— 

1.  A  yellow  hard  silieeou*  limestone  with  conchoids!  frneinr.  n.n 
taming  Phuiorbis  and  Puludina. 

2.  Compact  ri'ilil:>li-bru\vu  ■fUROU) 

3.  Siliceous  limestone  with  Planorbis  and  Pahidina,  giving  out  a 
fectid  odour  when  rubbed,  in  consoqucuce  of  its  containing  sulphur. 

•I.    Bhiek  liuu-st'ine.  lmrd  ami  iWtid  fimn  the  same  CSUSC. 

5.  Compact  gypsum,  white  or  reddixh-brown. 
6\  Calcaire  grossicr,  white  and  earthy,  with  the  same  fossils. 
7.  <  marl,  bituminous  and  dark  coloured,  with  crystals  of 

gypsum  and  carbonized  vegetable  remain* 

*  K.  Specular  and  fibrous  gypsum. 

9.  Sulphur. 

M).  Grey  bituminous  gypseous  marl. 

1 1,   Calcaire  groasior  mtn  fossils. 

The  first  six  beds  form  a  thickness  nf  about  SO  varan  j  the  seventh, 
called  in  the  country  jtierlra  dt  encorttr*,  has  a  thickness  of  I  or  1| 
v&ra,  and  serves  a*  a  sun?  guide  to  the  miners  m  »earcliing  for  the 

*  Btcovar,  to  put  anything  Into  a  cellar,  to  Uj  up  in  a  cellar. 
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sulphur  wit.1i  which  it  is  invariably  associated.  The  sulphur  occurs 
lither  in  pun*  yellow  nodules  containing  mnrr  than  95  per  rent.,  "i 

in  masse*  of  a  brownish  or  greenish  grev  containing  from  50  tn  60 
per  cent,  of  sulphur,  with  numerous  I'ahulinnr.  Limntci  and  l*lanorbes 
concerted  bald  -  iiphur.  as  well  :»*  I'ouUsHOflsi  and  aquatic  plants,  ihc 
form  of  which  in  perfect  1\  presetted. 

n  beds  of  this  combustible  have  been  hitherto  discovered  re- 
gularly alternating  irith  dli  bkuUDQU  gypseous  marU.  The  most 
abundant  it  found  m  the  mine  Milled  Sauta  Ana  de  Herrcro,  which 
has  a  thii-kur*.*  of  6  pafani  ;  thc-v  iucrrasc  in  produce  to  the  north  an 
far  an  a  spot  called  ZamtDoa  y  llumbria  <le  Cascante.  They  all  in- 
cline   li      t f I    [|.<     r.l.l. 

IV.  The  fourth  group,  the  lowest  of  the  tertiary  formation  of 
TcrucI,  consist*  of  sandst>ni< m  undcoorar  limestone*  (caloairc  grossner) 
uiili.mt   fr««l*.  blue  marl*  with  beds  of  lignite  *  foot   thick 
inferior  (jiinlity,  n\u\  lastly  of  sandstones  graduating  into  CQQgtODO* 
rates  mtugOD  rhr  nwtawmMfhTlttlJiim. 

Kin. illy,  il  is  stated  tliat  considerable  bell  of  lignite,  used  for  va- 
rious purpose*,  ore  foiv  pTOvillOfl  of  Termd,  in  the  n 

hood  of  I i'trillas,  Montalbnn.  IVna-n.va.   Uln/n.  tabid Il    Mora, 

ova,  the  strata  of  which  belong  to  the  low  portion  of  the  tern 
fonuutiou.     These  lignite*  nn  be  COBaidBKri  u  tb  ModlOsatfaMI  of 
tln»e  i.f  Nfcfpiineuxu  and  La  Qianja  de   Escarp  ui  'lie  provinces  of 
l.endn  and  Znragnza,  which,  according  to  the  geological  conditions  of 
the  to  mi  :\  |  an •  a  .  ouui.  i|i:irtof  the  pro\iiK-e  of  Castellon  dels  Plaun. 

The  same  volume  (p.  300)  contains  n  memoir  by  Hon  .1  tun-pun 
F.X(|uerra  del  Bnjo  00  UI  tertian  fouiuitious  of  Central  Sjwti.  After 
lamenting  in  pnthefis  DBffni  the  want  of  soil  for  the  study  of  natural 
history  atuoiiirst  bil  countrymen,  and  giving  n  general  outline  af  the 
great  geological  phn-nnnieun,  the  mnhor  proceeds  to  dV"  tcr- 

y  basins  of  the  Douro,  the  Tagus.  the  Ebro>  and  the  Guadiana. 

Bamn  of  I  he  Douro. 
The  tertian-  formation  of  the  basiu  of  the  Douro  extendi  from  south 
to  north,  from  Miuprnm  m  the  province  ofAviln,  to  beyond  SsJdana 
in  |hc  NOri&O  Of  Palcnein,  ii  diotiinee  •  •!'  10  league*.  Oil  the  west 
it  extendi!  to  Salamanca,  /ninorn.  and  Ilcnavente,  and  on  the  cost  to 
near  Hevnosa.  The  Douro  flowing  from  east  to  u, 
bounded  on  the  north  by  the  Asturian  I'vrtwes,  and  on  the  south  by 
the  imrt  }hi  n  slope  of  the  motiulaiu-eliuiu  of  fiuadarraiiui.  [tt  whole 
extent  may  be  calculated  At   lt>t)0  square  league*,  parlupl    tin    most 

extensive  tertiary  lake  or  lacustrine  formation  which  lias  existed. 
The  different  IrmLs  of  this  formation,  with  their  various relal 
are  best  seen  in  the  centre  of  the  basin,  at  a  distance  of  8  or  10  leagues) 
OOeaeli  idi  of  the  Douro;  here  the  formation  is  laid  hare  to  the 
khiekoeas  of  .'i00  fivl  in  ?he  rnvinc«  snd  water-course*  opio.  ■!  nil  by 
the  risers.  The  beds  arc  all  horizontal,  from  whence  it  mnr  l>c  in- 
ferred that  no  erupt i\ i  n-i  ih  (< .  have  been  at  work  in  this  district  since 
ita  dflpoail 

The  different  Itrat*  whicli  huve  hitherto  been  exauiuied  hai*e  bf*-n 
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classified  by  the  author  in  three  distinct  groups  or  scries.  The  upper 
■trial  in  mainly  eakftftOtB,  the  intermediate  gypseous  marly,  and  the 
lowest  princijwdly  mjOtfiOOQI 

The  upper  scries  is  $O-4>0  fed  (fail  k  ■  the  centre  of  the  basin  ; 
none  of  the  separate  bed*  nre  above  four  (bet  thick  ;  they  arc  chiefly 
cdBnioHj  M  lk*ntfl  ■•-  itK  others  of  sand,  marl  and  clny.  The 
Bdm  BWltrfm  n  little  rikx,  arid  nodules  of  ferruginous  sandstone.  In 
•ocne  places  it  contain*  numerous  remains  of  Limnav*  sorfsr/iS.  P/a- 
nvrftiA  carina  (a  and  Palntiina  impvr/i,  all  of  which  are  still  existing 
freshwater  iptflfcflt  !■•  other  place*,  as  near  AnNulo,  the  limestone 
is  nunc  iBIliwna,  and  in  proportion  an  the  lime  disappear*,  tin-  n  .nil 
is  the  production  of  a  kind  of  aaniopal  and  cbalcedouv,  n  in  du 
in  r.'libourhood  of  Yiculvam  ami  Vallrcan,  in  the  lnuin  of  the  Tagus. 
All  these  characters  agree  with  what  geologists  call  "the  siliceous 
ftftahwntcr  limestone." 

Tin*  niiiiillr  group  has  a  thick m  n'  than   200  bet     The 

beds  are  generally  marly,  alternating  with  argillaceous  beds,  anil  all 
filled  with  an  extraordinary  abundance  of  beautiful  crystals  of  selcnite. 

In  the  lower  portion  of  the  gypseous  scries  Li  pSOS  Bbtoad  a  liiticfttosi* 
bed  three  feet  thick  abounding  with  UniMBUfl  and  Phinorhia.  Thii 
limestone  is  not  honcycnml>rd  like  the  former  and  contains  but  little 
silcx  :  consequently  it  is  not  so  hard  or  compact,  and  cannot  be  used 
like  the  other  for  inill-M-nu -v 

Tlie  tliirlnfM  of  rhr  heiN  of  tin-  lower  series  ban  not  yet  been  ascer- 
tained.    It  begins  with  a  thick  bed  nf  Xayrl/t  >//,,,  in 
teen  feet  thick.    This  is  nothing  but  an  nirgluinerntinii  of  rounded 
pebbles  of  varum*  size.-*  joined  together  by  h  cement  xt  times  suffi- 
ciently hnrd  to  !»-•  worki «!  info  hewn  block**.    Below  it  is  an  argillaceous 

bed.  varying  not  only  in  thickness  but  in  character;  at  times  it  is 
pure  white  and  compact,  a?  in  the  t>f  Pidcucia,  where  if  II 

used  ;•>  n  k it ii  1  ut  fuller's  earth  tor  ffMfafilg  Mull*  ,  :it  ether-  U  U 
bluish,  mixed  with  marl,  and  contains  an  immense  quantity  of  (he 
fossils  above  mentioned.  Below  these  beds  nf  clay  are  others  of  sand, 
marl  aud  clay  alternating  irregularly  ;  sometime*  the  nagelfluhe  a^ain 
occurs  of  very  moderate  thickness,  the  pebbles  being  \cry  loose  and 
forming  a  true  gravel.  All  thin  Mould  appear  to  show  that  when 
these  lower  beds  were  deposited,  tboMCnflM  KNtfl  eurrent*  of  wmter 
flowing  in  different  directions.  This  is  also  proved  by  the  i .-.(.!■ 
remains  of  large  pachyderms  which  are  there  found.  The  skeleton  of 
an  individual  of  this  Had  was  found  a  few  years  back  near  Sopenn,  six 
mile*  BflCth  of  ViOndafidi  ">"  t.hr  evenuitiims  miule  tn  emeu  the  canal 
of  Cnstillc.  Sufficient  attention  was  not  paid  to  these  relic*,  hut  from 
the  exauiinatioD  of  a  tooth  which  was  preserved,  the  author  is  disposed 
to  attribute  them  to  the  genu*  Mastodon.  Near  Paredes  other  hones 
were  found  on  a  similar  occasion,  of  which  the  author  obtained  a 
femur  nnd  a  molar  tooth  belonging  to  Mastodon  angu*tiit<m*  of 
Cuvier.  It  would  therefore  appear  that  tin-  whole  of  the  sedimentary 
deposit  which  has  filled  up  the  basin  of  the  DoOTO  belongs  to  what 
gpokglrtl  liave  called  the  "  gypseous  tertiary  freshwater." 
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Basin  of  the  Ebro. 

The  Ebro  alao  during  a  portion  of  it*  course  traverse*  a  tertiary 
formation  exactly  rrttnibliDg  that  of  the  basin  of  the  Douro.     an* 

siliceous  freshwater  UuK^toue.  the  gynsrous.  beds,  and  those  of  Am 
nnvi'ltlnln'.  tin-  rln\  nrwl  li»i«e  tarid,  alternate  in  the  min,<-  nrilrr  and 
the  remains  of  moUusks  whieh  they  contain  are  the  same,  viz. 
Lyumtrus  tociuli*  and  Planorbis  carwata.  Nevertheless  the  tertiary 
formation  of  the  Kforu  has  wmie  peculiar  features  winch  disluu:- 
ii  in. in  that  of  the  DoOTOl  fa  Ina  I'n .  r  plm-e,  all  the  rock*  which 
constitute  the  tertian-  formation  of  the  Kbro  have  general]*'  a  red- 
di&h-browu  tinge  caused  by  an  oxide  of  iron ;  the  gypsum*  also  I 
the  Mimr  rolour.  8.  The"  form  of  the  cnstals  ot  H'lenite  is  diffcr- 
I -lit  :i.  In  the  fvyscous  aerica,  and  in  the  lower  poitiou,  it  contains 
great  Kitlinr  deposits,  which  are  not  found  in  tlie  Win  of  the  Douro. 
4.  No  rcmainsof  large  lMiiintiiir'.-i  et  been  found ;  for  although 

a  vaat  dej>osit  of  the  remain?  nf  Spats  priwigenitis  and  of  Bits  have 
been  found  at  t'lmrud  in  Aragou,  forming  brccciaa  which  till  certain 
crenci*  in  the  tertian,'  soil,  they  roust  belong  to  a  more  modern 
period. 

The  author  L»  unable  to  give  the  limit*  of  this  basin;  he  merely 
oliM-rv.-s  that  the  beds,  which  are  clearly  horizontal,  rest  en  the  north, 
again  at  the  flanks  of  the  Pyrenees*  To  the  south  it  extendi  to  AUu»a, 
md  on  the  waif  to  till  dopillg  aides  of  Moncayo.  The  great  dm  rl 
of  Navarre,  called  Las  Bardcim*,  furms  part  ot  the  tertian  district. 
Here  there  must  also  have  existed  during  that  period  a  great  fmh 
water  lake,  prulud.ly  *e\crid  nf  smaller  extent,  connected  with  each 
i.ih  r,  a*  is  now  the  caso  in  the  Alps. 

Basin  of  the  Tapus. 

Tin    tertiary  formation  nf  the  baain  of  the  Tagu*  is  entirely  analo 

gotu  bo  the  two  above  mentioned,  but  more  closely  resembles  that  of 
i  in-  Douro.  The  siliceous  freshwater  limestone,  whieh  as  we  have 
obacned  OOOUpiol  [lie  upper  portion,  may  Ik*  wen  in  the  ['Lou  ofTo- 
rijn,  in  the  neighbourhood  01  Guadalajara  nud  AlealA,  iu  \  ncia- Ma- 
drid, ('ohiieimr   de  Orejn,  TemMeipie,    mid  viiririiu   other  places.       It 

must  be  remarked,  however,  thai  the  remains  of  molluscs  hitlierto 
found  in  ii  an*  more  varied.  bmUDch  ns  beside*  those  already  men- 
tinned,  it  al>u  contain*  Mr  tier*,  and  peilmp^  xnm  nthffl  genera,  The 
range  of  hills  of  Valleeni  and  the  soil  of  Viealbaro  undoubtedly  ba- 
long  to  this  upper  series  of  freshwater  limestone,  as  ve  have  already 
i-ved  respecting  the  neighbourhood  <l'Are'vah>  in  the  ba»m  of  the 
Douro,  whieh  it  cxnrt.lv  resembles. 

The  currenta  of  the  'lngua  and  of  its  affluent*  have  in  many  lilacea 
laid  burr  the  ;",|.-rou-  L-n.np,  as  may  be  wen  immediately  outaide  thr 
nte  Of  Atucha;  but  the  clay*  anil  marls  of  this  lerici  have  a  dark 
blackish  colour,  a*  is  sometimes  also  the  oiv  with  ihcp\ ;  m  h 

eryaudluces  in  a  dialinet  umiiii-  i  I'i  mm  that  of  the  Douro  or  thr  Ebro. 


ON  TliC  TERTIARY   FORMATION*  Ot  HI'AIN-  II 

Iii  the  basin  of  the  Tagus  arc*  alto  many  large  rock -sail  deposits.  The 
lower  group  of  the  nngclfluhc,  iu  which  the  remain*  of  the  great 
mammifers  have  been  found,  has  not  yd  been  entirely  worked  out ; 
it  has  been  however  partially  examined,  and  from  it  were  taken  tin 
remains  of  elephants  and  mastodons  preserved  in  the  rooms  of  the 
Museum  of  Natural  History. 

The  limit-*  rif  thin  great  tertiary  basin  have  not  vet  been  mail*  out, 
although  Some  few  points  may  M  given.  To  the  north-west  it  rests 
•gainst  the  primitive  rocks  of  the  chain  oftfa*  tJnailarramn.  To  till 
south  it  reaches  a  little  beyond  Mora  and  Tcmbleque,  extending  bv 
YilUtobas  and  ViUamanri^nc  to  the  slopes?  of  the  mountains  of  Al- 
carria. 

"  In  conclusion,  it  may  be  said  that,  the  gypseous  tertisry  formations 
of  these  three  basins  are  characterized  in  die  following  manner : — 

1 .  By  the  form  and  colour  of  the  crystals  of  gypsum,  which  are 
different  in  each  of  them. 

2.  Iu  the  basins  of  the  Kbro  and  of  the  Tagus  there  are  salt  depo- 
sits, but  DOSM  in  that  of  the  Uouro. 

3.  In  none  of  the  three  basin*  have  any  fossil  vegetable  remains 
been  met  with,  as  far  m  1  am  my  *eH  KWSjft, 

i.  In  all  these  basins  freshwater  niollusks  are  found,  but  in  that  of 
the  Tagus  the  genera  m  BOM  varied. 

;».  In  the  hn&ins  i.f  the  Douro  and  of  the  Tagus  detached  isolate! 
remains  of  great  pachyderms  have  been  found ;  these,  as  yet,  have 
not  been  found  in  the  basin  of  the  Ehro." 

Batiii  of  the  OkOoVbUi 

There  is  not  much  to  say  respecting  the  tertiary  formation  which 
is  traversed  by  the  Guadiana.  It  is  only  mentioned  for  ODB  remnrk- 
ablr  peculiarity  it  possesses,  and  which  distinguishes  it  from  the  three 
above  mentioned.  In  them,  as  has  been  said,  the  streams  of  witter  have 
opened  large  ravines  and  have  formed  great  channels,  which  serve  as 
beds  to  the  actual  rivers ;  this  circumstance  has  exposed  the  whole 
formation,  thus  greatly  facilitating  the  study  of  the  naturalist.  This 
is  not  the  case  in  the  basin  of  the  Guadiana ;  the  surface  or  upper 
stratum  is  there  as  yet  almost  untouched  .  neither  rivers  nor  constant 
fctrenriH  flow  over  it  ;  rmiMijuentrf  in  thfl  r:iiii\  MMOOfj  Rod  i luring 
tlh-  melting  of  the  snows  of  the  Sierra  Morenn,  thr  water  ftWs  indis- 
erimintl  I]  fa  all  directions.  In  order  to  guard  against  the  mischief, 
some  village  districts  have  opened  great  drains  to  carry  it  off,  thus 
protecting  their  fields  tod  their  cottages  in  fimsj  of  excessive  rains. 
But  if  there  are  no  superficial  streamy,  internal  or  subterranean  streams 
are  very  abundant.  The  ph I SOUMBOfl  of  the  "ojos  de  Guadiana" 
reoan  U  many  manures,  although  on  s  smaller  scale,  and  wherever  a 
well  is  opcunf,  thru  ii  ■  ( 1 1  tainty  beforehand  of  meeting  with  water 
at  a  very  inconsiderable  depth. 

The  cause  of  this  phenomenon  appears  to  the  author  to  be  partly 
attributable  ti>  the  existence  of  certain  subterranean  strata  of  cal- 
careous tuff  in  some  districts  forming  hollows  and  cavities,  wliich  are 
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so  many  deposit*  of  writer,  which,  in  tJoMng  to  e«o*srH',  (lows  un 
ground  through  the  most  porous  beds  of  the  forrmv; 

These  calcareous  tuft  may  be  seen  oa  both  flaska  <>!'  the  moun. 
tains  of  Ale-Jim*,  both  on  the  side  of  Uwpor  and  nt  Ydhuiueva  de  La 
Fucutc,  with  this  |m-h  inniv,  tlml  in  the  tuff  we  find  mimcruus  re- 
mains of  the  same  shell*  which  characterize  the  other  tertiary  hasina, 

maid  nonorar  with  the  remains  of  plant*  which  do  nol  Don  .^row 

naturally  in  than*  district*,  hut  which  are  characteristic  of  the  ter- 
tian period* 

V>  nli  regard  to  the  ho  lindane*  of  this  tertiary  basin,  the  author 
can  only  state  that  toward*  the  north  it  is  detennined  hy  the  south- 
crn  slope  of  the  mountain*  of  Toledo  and  it*  ramifications,  and  to 
the  south  hi  iIm  u  art  hen  flank  of  the  Sierra  Morcna.     Iu  other 

opect*  thi*  lake  cannot  hare  licen  of  such  extent  as  tho*e  ats>vr  BB 
bOOed  ;  and  when  wr  take  intu  GOOeUendoB  the  rinmiiy  in  tlie  urigh- 
boaihood  of  I  uM.-jienns  towards  Boats CniS,  we  may  he  assured  that 
it  miu-i  nnduubtedty  have  contained  several  islands  of  greater  or  lees 
magnitude. 

[off  paper  i*  followed  by  another  by  the  tame  author, 
describing  in  detail  the  different  harriers  of  these  tertian-  basins,  bv 
the  gradual  or  sudden  hreitkiug  up  or  wearing  away  of  some  of  whxli 
the  different  district*  luivi-  been  aratoftd. 

no  fourth  \iili  i  mi   tin  r    ma  memoir  by  Um*  same  author,  giving 
a  description  of  the  mines  of  Farcna  and  of  the  geology  of  the  neigh- 
bourhood of  Tarragona.    In  the  >  Uavredoni  aiuob  bore  leti  I 
plaoe  Hour  this  (own  an  ■xtmrdinary  quantity  of  fossils  ha*  been 

found,  nl  inrly    belonging  to  the  species  Convs  anttvJitucianu* 

of  Broeehi  ami  0.  afaMFoffaw  of  I-amarek,  from  wheBCS  the  untlinr 
concludes  that  the  beds  belong  to  the  000006  or  lowest  group  of  the 
t (it inn-  or  supnicretacrouj  period.     Thi*  marine  tertiary  formal 

•  loug  almost  the  whole  cooet  of  Spain,  as  well  as  thai  of  Italy 
ami  of  the  north  of  Africa.  Hut  it  in  not  only  along  the  conM  that 
it  is  met  with  j  in  some  place*  it  e\temls  far  into  the  interior.  Near 
Tarragona  it  runs  up  beyond  lieu  L6  basis  of  the  ri 

of  Tarragona,  contributing  In  the  ditlcrent » lementa  of  Iti  composition 
to  the  iw'.iiits  foi  which  thai  legion  u  so  highly  celebrated. 

In  the  same  volume  (p.  1 91)  is  another  memoir,  by  Don  Josr'Aldoiua, 
giving  geological  and  mining  remarks  on  the  province  of  ilucsca,  ana 
part  of  that  of  Znragoza.  or  the  territory  designated  as  Upper  Ara- 
gon.   As  in  thefcnnct  part  of  these  extract*,  I  confine  ourstuto  that 

portion  which   describe*   tbe  tertiary   deposits  of  thi*   district.     The 

details  are  not  so  full  as  could  be  desired,  but  they  are  all  the  author 

wo*  able  to  collect. 

M .* m v  p..i-  mi  the  loft  bank  of  the  Ehro  are  occupied  h\  tertiary 
freshwater  format  tons ,  but  the  component  pnrts  and  strata  are  not 
the  bum  in  all  placid,  owing  to  the  mftren!  tames  from  which 

have  ri'-ultiil.  One  of  the  so-called  tertian  b.v-ius  or  formations  ex- 
tends through  tbe  region  of  Tnmaritc  in  the  province  of  Ilucsca.  and 
i%  composed  ut'  marls,  LuncatoncCj  sandstones,  conglomerates,  aud  gyp- 
sums of  all  kinds  and  colours.     On  the  banks  of  the  um 


I  OPPEVT  ON  Tilt  ten.  rriHMVrtOX. 


13 


district  of  EsUulilla,  traces  of  brown  cool  or  lipiin  Mppwr  on  the  sur- 
face, hetwern  marl*  of  dark  colour  unci  bituminous  limestones,  jia  well 
as  claya  of  various  dark  colours  containing  crystals  of  selenite,  plates 
of  mica,  p.  in  -  Miiphur.  and  assuming  in  some  places  tl»'  appear- 
»nee  <»f  burnt  pln*tic  clay.  This,  m  well  as  a  bed  of  liquid-,  Wnl -li, 
with  slight  interruption*,  extends  through  the  whole  ravine  of  Nucstr* 
Sm  dc  la  Carrodilla.  lias  led  to  the  supposition  of  the  xistence  of 
ball  of  coal  at  a  great  depth,  and  has  given  rise  to  the  belief  that  this 
formation  is  the  continuation  of  those  which  extend  from  the  south- 
west  of  Leridato  the  Khroand  the  Scgrc.  It  hums  well,  with  a  bright 
flame,  gJHM  mil  murh  smoke,  ami  rmiti  a  f<rtid  iinii:miiiiicul  smell. 

The  neighbourhood  of  Zarneo.»n  -.hows  thnt.  this  i-ity  is  built  on  a 
tertiary  formation,  and  eridencesof  old  lacustrine  deposit-,  with  their 

peculiar  fossils*  occur  in  the  surroiuulhur  districts.  The  basin  of 
the    (»*11e«  also    COHSlH tx    jir  nrij.:tllv    .if    Ire-lmnter    him-stone.    gyp- 

Mim,  marly  gypsum,  sand,  sandstone  and  argillaceous  maris.  The 
fii^i"nt.i  lime-tone  is  compact  grey  or  whiii-h  J ( 'How.  containing 
JMllStlinc  *lielN,  principally  Limnrru*  and  Pfanorfm  ;  ir  is  abundant 
tn  many  places  as  well  as  the  gypttnm,  wliieh  is  much  worked,  and 
is  both  granular  and  laminar.  The  gypsum  is  found  alternating 
with  calcareous  and  argillaceous  marls.  Other  beds  of  sands  ana 
.  marls  are  described  in  different  positions  belonging  to  this  forma- 
tion, nud  particularly  a  bed  of  agglomerated  sandstone  six  Bnfci 
south-west  of  H  neurit,  eonsinting  of  fine-gTainn]  md  "l  ji  reddish- 
brown  cluur,  sufficiently  cemented  together  to  he  used  tor  building 
purposes. 

The  abo\c  BKtTlCt*  from  these  Spanish  *  Annies  de  .Miua*,'  show 
that  »ome  progress  is  being  noada  In  that  country  In  geological  inves- 
tigations, awl  that  an  mtCTCfl  for  the  science  has  already  takrn  root 
there,  which  we  trust  will  flourish  and  in  time  produce  good  fruit. 

W.l.  11. 


On  /Ac  Fossil   Flora  vf  the  CoAL-ronMATioN,   etpeciaity   fa 

Sii.ksia.       Hy  Professor  Goppkut  of  RuKVl.AU. 

In  the  year  IK  II  the  Haarlem  Scientific  Society  offered  a  prixe  for 
the  following  subject:  "To  determine  by  a  careful  cuo  button  aftbfl 

various  seams  of  coal,  whether  the  beds  of  eoal  were  formed  entirely 

out  of  plans  thai  gm  on  the  toot,  or  whether  they  originated  from 
vegetable  matt* r  floated  from  other  places,  and  also  to  imp  lire  wtltffcff 
I   it<  lent  eoal-beds  have  had  a  distinct  origin." 

At  the  meeting  of  ihe  Society  on  the    33ld  May   H  1(1,   the   prize 
wns  n warded  to  an  OHSy  by  Or   (ioppert,     This  cawy  has  now  been 

p.lhlUlicd    i  i   |  iMOot.i    I  uliiiiie,    w:lh    i\veu!\    I".'      plfltfll  flf  lb     pi. ml-' 

found  in  the  shales  and  saudMoncs  of  this  formation,  and  by  Dr. 
Goppcrt  also  in  the  coal  IftH -If.  The  author  gives  the  following  sum- 
mary of  the  chief  results  of  this  essay  *  ; — 

*  Karsten  unit  v.  lWbiiTs  Arcliiv  fur  Miner.  (1*49). 
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I.  Fouil  carbon,  ami  iU  use*,  wtt*  well  known  in  ancient  claasical 
lifmi,  though  perhaps  nnt  the  stone-coal  a*  commonly  understood. 
llii.  :i|.|rt*are  to  have  been  employed  in  China  earlier  than  in  Butm 
where  its  DM  does  not  go  back  In  vtrni  the  year  1000.  The  first  works 
wcra  opened  nlmut  the  vear  Il!)8  in  Belgium,  looa  afterwards  in 
England  and  Scotland,  in  the  fifteenth  century  in  France  and  Ger- 
many ;  probably  first  nt  Zwickau  in  Saxony,  from  which  the  n*c  of 
it  jrrnilually  external  to  the  other  deposits  in  that  country.  Tlie 
-i "  .  •>,.,  ..("tin-  i  "nl-bcdicf  oftfcoi  coontritf  do  -  aov  date  finthrr 
bnrk  than  toward*  tin?  clow*  of  the  preceding  century,  and  some  even 
only  from  our  own  lirac.     Almost  every  qnartcr  of  the  globe,  and 

■ -.  /><nc,  JaflhuBng  the  poll!  and  KM  MBtllnTll  temperate  aiwi 
iiu|MiiiI  tiiiii-',  an'  fUnnabcd  with  tin*  mineral,  Africa  bring  the  sole 
exception,  unless  perhaps  it  has  been  (liscorcred  iu  Algiers,  regarding 
which  I  hare  no  certain  information.  Coal-beds  are  wrought  1726 
feet  below  the  Mft  Iflld,  and  probably  extend  down  to  JO. uoti  tV<  t  ; 
whilst  on  the  other  band  they  riac  to  12,000  feet  above  it,  and  at 
lliuniico,  in  Pern,  even  attain  an  elevation  of  1  1,700  feet.  Almost 
vwhrre  this  formation  exhibit**  a  more  or  leas  ha»in-shnpcd  form 
of  stratification  ;  ami  so  fur  as  it  known.  M-n  ;i  umihir  con  ; 
of  altcmntine  beds  of  coal,  sandstone,  and  *liitc-rlav,  the  first  being 
t)i<  i hlOn '"M,  amounting  to  from  2  to  00  or  occasionally  as  much  as 
l'JO  foet  in  tluckuewi 

II.  So  far  as  I  have  ascertained,  no  inquiries  into  the  origin  of  the 
coal-depon'u  were  undertakes  previous  to  the  revival  of  the  mily  of 
nature  in  the  sixteenth  century.     Yet  nn  then,  in  the  time  of 

Agricolft,  who  mny  hi-  cniD-idi-red  tin-  founder  of  our  present  mine- 
ralogy, no  one  for  n  moment  entertained  any  doubt*  n 
origin.  The  chief  error  was  in  attaching  too  mod  mpOrtaBCa  to 
the  earthy  parts  occurring  along  with  the  coal,  which  was  then  re- 
garded lunu  earth  saturnti  :1  \iith  l>iriiuiiuoii:<  unit  in.  i.n  i^i.iVm  which 
nmintained  it*  ground  nlnmst  universally  even  down  to  the  nineteenth 

century.     The  more  correct  view  of  Seln-uzer,  that  the  whole  aub- 
atance  of  the  former  vegetation  was   mixed  with    the  coal,  though 

Iiublixhcd  at  the  comnienecineut  o!'  tin-  eighteenth  Q -ntury.  waa  for 
oug  unheeded;  but  deserves  the  more  to  be  rescued  from  oblivion, 
since  even  in  our  own  time  the  most  varied  inquiries  have  on  the  whole 
led  to  no  different  result.  Be-ides,  the  history  of  the  gradual  develop- 
niriit  of  nn  i<li;i,  evil,  in  tlu  fltla  of  a  special  science,  is  always  in- 
teresting, and  forms  a  small  contribution  to  oar  know-ledge  of  (ho 
progress  of  the  human  mind,  and  I  hnve,  then  litre,  not  thought  it 
improper  to  treat  of  it  at  considerable  length.  Who  knoWfl  la  liow 
short  (iine  nil  our  present  knowledge  on  tin*  subject  may  pO**caa 
nothing  more  tlun  a  mere  historical  importance  f 

III.  Should  we  now,  following  the  example  of  Hone*.  Adolnhe 
Broinruinrt.  Alexander  v.  Humboldt,  Lycll,  Murchisou  and  otlieT 
di  <:uuruishcd  geologist*,  nd  justified  in  assuming  that  nfterthe  de- 
l»n-ti:.m  of  all  i In   ho-  nlled  transition  rockl  (thi   Cambrian,  Silurian, 

and  Devonian  formations),  Cnropc,  or  indeed  the  greater  part  of  the 

earth,  formed  an  immense  sen,  with  a  considerable  number  of  separate 
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talands,  on  which  a  tropical  vegetation  cverrwhcrc  prcvnilrd,  then  I 
coocerre  the  origin  of  the  cxial-dcposts  may  I>e  explained  in  the  follow- 
ing man  in  i  Th.  -c  ivlanils,  like  similar  spot*  in  our  time,  bad  their 
muuntains,  valleys,  riven,  lakes,— their  moist  ami  (In,  cuolei  anil 
warmer,  *hadv  and  sunny  localitic*.     A  tropical  climate  extended  over 

the  whole,  in  m  nmv  jumIv  CDttfade  from  the  vegetation,  everywhere 
:  >rm  in  character,  mil  aab  to  be  compared  with  that  now  growing 
vr it hiii  the  tropics:  for  the  foseil  plants  in  both  hemispheres — in 
southern  mil  ■■•■ethcra  Asttj  nt  Kkatharincnburg  on  the  Asiatic 
border,  in  the  Altni  and  in  Siberia,  over  the  wnole  BOOtilH -nt  of 
northern  Kiironc  from  beyond  the  Ural,  in  England,  Scotland  and 
Ireland,  as  well  as  beyonu*  the  ocean,  in  North  and  South  America, 
and  in  New  Holland — ■PIUSH  everywhere  identical*  if  not  in  record 
to  *p<<  i<<.  hi  h*;t«t  in  the  genera  n-ia  ie  almost  never  wanting, 

M  well  as  Sigillnrhu  Sphennmvns,  PcCOptfri^  &C. 

Vast  forests  were  formed  of  theConifera?,the  tree-like  Lycopodiacese, 
■evenly  to  seventy-live  feel  in  height  and  two  or  three  feel  in  diameter, 
the  curiously  formed   Sigillarin-,  mi.l  rhe  <  »r  gigautir  Koui- 

Kctaccm,  nnrlcr  whose  shade  numberless  t\  -ms  often  too  n  rh  orescent, 
sprung  up.  and  the  singular  Sttyiiiariajieoitlet  unfolded  itself,  — with 
ia  (i-itiM'siiajM'd  trunk  expanding  m  forked  fmmebe*  often  thirty  feet 

lung  ami  lin;n-!i..i  mtli  dirhntoiiiixiiit;  thorny  leaves  projecting 
at  right  f*sjf . — wrll-ndnptcd  to  appropriate  to  itself  or  cover  Dp  1 J  .«■ 

remains  of  other  vegetables.  According  to  the  laws  of  vegetation 
then  prevmlnnx,  wliiehwere  not  differed  from  i  hose  of  exiting  nature, 
and  in  consequence  of  tin*  relation*  of  elitnntr,  :lii-  menhir  Hura  covered 
with  its  luxuriant  growth,  here  the  high  ari<l  plateaus,  there  recesses 
in  the  hills,  in  other  places  the  basins  (tud  ralbrji  among  the  Mill 
loftier  ancient  mountains.  When  tliM  rich  vrgctaliaa  'Waved,  it  was 
immediately  followed  by  ft  new  growth,  as  now  happens  in  the  tropics ; 
in  moist  localities  also  peat -like  beds  wttc  formed,  and  thus  in  the 
valley*  and  mi  the  nlniii*.  nt  the  foot  mid  on  the  Miinmitaof  the 
mountains,  On  the  platemis  mid  in  tie-  hollows,  immense  masses  of 
vegetable  matter,  the  material  of  future  coal-beds  were  more  or  less 
speedily  accumulated,  according  as  the  soil,  the  situation  and  the 
nature  of  the  different  plants  favoured  o  more  or  le--  lomriasi! 
growth. 

If  we  now  reflect  that  no  maniuialin,  uo  birds,  in  short  no  animal 
extent  a  few  air-breathing  iu.-.eets.  enlivened  these  dull  monotonous 
wood',  then  wis  may  form  ft  picture  not  fSjCT  widr  of  the  truth,  of 
this  inelnueholv  scene — n  scene,  however,  imposing  from  the  part 
which  it  has  filled  in  the  history  of  the  globe  (Brongniart).  For  its 
collected  vegetation  was  buried  in  the  strata  winch  form  the  Btftt 
roid-foi  iiihIiiii,  having  been  overwhelmed  h\  the  llood*  produced  !■■. 
the  change*  in  level  resulting  from  elevations  and  depressions.  Where 
pebbles  and  detritus  were  wanting,  the  plants  were  converted  into  con- 
tinuous senin*  of  coal,  hut  when  mixed  with  snndorelay  they  were  inclosed 
and  preserved  in  thegrndnallycorivnliil:vtiii^>-luil  >•■-  mil  -  fiudstoncs.  For 
my  investigations,  extended  over  large  beds  of  cool,  have  for  the  first  time 
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.i.<i-n<  lv   proved,  whsi  pre*  imifclv  was  only  COB  '.,  that  thr  coal 

itself  cnatiinl  plants'  similar  tn  those  fixmil  in  the  diaJe*  Ami  *and- 
stoncs  above  and  below.     TIic  plant*  entombed  in  the 
MM  combine  to  form  beds  of  run),  hwiBWB  where  much  band  and  clay 
MN  brought  dOVfS    wftfc  the  water,  too  BHBOfa  eiirthv  matter  Wfc 

canaeqaencc  mixed  with  the  vegetable  rctnaini 

I       i  in  the  coal  which  is  apparently  without  structure,  we  are  able 

t0 find  c\niciirtM)t   its  vcu'ctiii.lr  origin,    by   the  procers  which  1  tir»t 

pointed  out,  of  examining  the  macs  lefl  b)  burning,     In  tlu  >*■  i 

VC  timl  the*  well-preserved  skcletonsnf  vegetable  eel  la,  and  thusohtuin 

arguments  triumphantly  to  refute  tin  Oparioo  of  the  inorganic  origin 
a\.  which  hast  recentk  been  again  maintained. 
TIh-m-  inundations,  n-  1  Hi   I  prm  >l< ■mr,  »|>arrd  no  part  of 

the  vegetation,  but  generally  uprooted  and  overturned  all  the  trees, 
such  an  the  Calamitea,  Lycopodinn  :> .  Etfgillarue  ind  Stigrnariie,  whi< :  It, 
notwithstanding  their  great  length  and  sixe,  did  not  consist  internally 
OfCQDOfnthc  I  IJtTSOf  wood  fonned  of  tolerably  DOmptti  fl  *-sc!s.  A 
few  oidv  retained  their  nnturnl  upright  position.  In  consequence  of 
Hie   I'Sl'Ii  temperature  nl'rln-  rlimnte     wliieh    we    mux     .-. .  e    ut 

to  85°  (77°  to  88°  F.)on  the  average,  these  plant*  .vkiii  fell  into  A 
kind  of  decoinpuMtion,  whieheoniinii.Ml  mfficientl)  long  to  destroy  en- 

tn  )\  llic  cells  and  vessels  in  the  interior,  but  in  many  place*  at  Va*4 
■  It. I  nut  extend  it*  influence  tothe  bark,  And  in  ppwd  d:il  not  ri-»idt  in 
an  entire  demy  or  dissolution,  hut  vnis  shocked  in  its  pmgrrxa  by  the 
wilhdraw.il  •  <!  the  inftmwil  of  till  atiiiosph'-n  .  \t  rhi*  stage,  )ww- 
.     he  Coniu  rte  or  Araucarite,  formed  of  remarkably  dense  \v« 

llMmgh  1'iiri.  il  ftt  the  Mkliie  time  With  the  f>rnu-e  planl  ',  hml  no!  pro- 
ceeded so  far  toward:-  dernnpnsilinn.  and  Inuee  could  not  COODUlie  With 

than  in  an  uniform  Dm  The  connection  of  the  wood  was  indeed 
■beach  destroyed,  n  timr  a  lotted  about  t&fninuaerabledefioiCety  mt- 

milc  plfOfS  and  iVngniciiU,  which    Tiling   iluwn  imiul'l    the    I 

form  mass,  formed  the,  «o-caIled.  mineral  wood-coal  or  fibron*-eoal  of 
the  inincnilogiHtf.  We  find  a  proof  of  the  correctiiea  of  this  opinioi: 
thr  well-preserved  struct  ore,  similar  to  that  of  the  c\Utinj;  Ariuienruc, 
which  la  always  met  with  in  the  remarkable  variety  of  coal,  separated 

by   minemlogifits  under  the  above  name  from   the  other  kind*,   M»d 

il  riMi'/lv  characterised  by  its  external  aspect,  its  fibrous  structure  and 

Dg  propcrtiee.     Tl<  longer  or  ihoru  i  continuance  of  thi*  process 

of  decomposition, — which  .judging  from  ex  perimetiUwehave  instituted 

on  rhe  decomposition  of  large  trunks  ofmonoeotyledons,miuht  readily, 

at«tem[.imTiireof55°tn..o   (S.-<JtolOOcP.).beeoniplH..I  In  i  tingle 
summer, — the  deeper  or  shallower  tayi  rof  water  which  covered  tin 
and  thus  allowed  or  a  more  or  less  powerful  influence  ■  >t  the  atmoenhi 

— nml  tin-  i.'.lin  or  disturbed  <tate  ofthe  surface  of  the  water*,  are  all 
clement*,  which  ndniit  of  infinite  niodilientinm.  and  by  which  the  no 
less   iiinniiiemhir  di  Pfl  Bl  V '*  ill  the  e\f» ■Mini   ftlpCCt,    the  State  of  | 
senntion  and  the  contents  of  the  ItOttC  Coal  in  the  various  region 
the  earth  have  been  prod  need.      Where  the  prolonged  continuance  uf 
the  period  of  decomposition,   and  the  free  unchecked  access  of  the 
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atirjosphere.destroytdail  the  structure  of  the  Si-illume.  Lepidodeikln, 

ami  StiguiAriu:  thai  wiw  cxtrnmlU  \i.iiblc?  that  uf  the  (Jonifrnr,  or 
Arnuenrue.  nnturilly  kept  eqmd  pnce  wifli  it  {//««//  in  ffunffgiu/?).mnt\ 
hence  in  such  case*  we  fed  the  latter  mixed  wirli  thi  ood  "iilv  in 
mj  minute  fragments;  but  where,  at*  for  example  in  Upper  Silesia, 
the  Sigillarire  and  Lcpidndeinlrn  are  *o  beautifully  |  we  nlso 

mMt  with  **i 1 1 1 r« ■  »u»rus  < 'f  ArmicaruB  a  foot  lonp,  au  observation  which, 
if  I  am  not  mistaken,  still  furl  her  explain*  the  mode  of  origin  above- 
mentioned  of  this  much  diomiad  fossil. 

The  water*,  apparently  much  agitated,  brought  with  them  large 
quantities  of  annd  and  marii  ••<  of  clay,  which  CkumI  the  slate-bonds, 
and  the  bttUBUDOOB  ihnlo*  (JfrflluCfdUf/br)  which  are  M  (flteti  mixed 
with  the  coal,  or  even  entirely  destroy  it,  U  in  some  seam*  of  the  *o- 
edkd  waste-coal  or  culm  (KohlrnBrhmiUt),  which  are  not  worth 
working. 

IV.  .Vll  the  conditions,  however, — the  mn  an  injr  persistence  of  the 
beds  over  spaces  of  innny  fathoms  or  even  miles  LB  extent  ;  tbfl  BOS' 
tiuunnce  for  many  fathoms  in  the  coal  iteeLf  of  very  thia  layers,  frc- 
anenCh  not  more  than  one  or  two  lines  thick  ;  the  regular  interatra- 

tificntn.ii,  often  over  no  less  wide  spaces,  of  the  so-called  fihrmiM-cnal ; 
the  condition  of  the  vegetation,  wlueh.  as  in  some  place*  in  Upper 
Silesia,  )m  still  (omul  included  in  them, — speak  iicci-iwly  (*>t  a  v.rv 
quiet  and  gradual  deposition  of  the  plants  collected   in  one  bed  of 

toil. 

V.  The  calculations,  however,  given  by  Elie  de  Beaumont  and 
myself,  prove  indisputably  that  tin  plant-,  uhirh  can  lthw  dm  mm 
equal  surface  are  wholly  insufficient  to  produce  a  bed  of  coal  so 
thick  us  frequently  occurs;  whilst  on  the  other  hand  the  statement* 
jnaC  made,  snow  that  we  can  only  have  recourse  to  a  peaceful  .1*  j.n 

sitioo,  and  not  to  a  drilling  together  of  materials  from  a  wide  circuit. 
Hence  it  is  evident,  that  to  explain  this  pha'tiomeuou,  we  are  com- 
pelled to  assume  thnt  many  coal-seams  (I  am  far  from  extending  this 
assumption  lo  all  of  them,  for  nothing  is  more  prejudicial  to  the  in- 
vestigation of  ohaciire  relations  than  so-called  generalizations.)  are  to 
be  regarded  us  the  turf-beds  (neat-musses)  of  the  Ancient  world,  which 
were  formed  during  long  periods  of  vegetable  lift,  in  tlie  BUM  man- 
imt  as  the  turf-bed*  Off  (lie  present  i  rru  often,  as  fur  iu*iauce  in 
Ireland,   attain  a    lltlllj  II—   of  forty   or   rift  J     fat.      'Hie  Stipmarm, 

which  most  probably  was  a  moisture-loving  plant,  with  its  long  di- 
chotomizing  hoiijrli?-  spreading  out  for  thirty  l<i  fifty  feet  on  all  sides 

of  the  central  stock,  and  covered  with  spine-like  leaves  of  an  undoubt- 
edly soft,  herbaceous  nature,  attached  at  right  angles,  seems  highly 
adapted,  with  the  aid  of  the  ('alamites  (decided  marsh  plants)  which 
never  fail  to  he  associated  with  it,  to  form  the  basis  of  such  &  bee!  I 
turf, — •  view  confirmed  by  the  altogether  enormous  frequency  in  which 
they  occur  in  eu-is  coal-bed  with  which  1  am  acquainted. 

VI     In  the  UMUttnd  VMBtiblo  ttbffB  th<  proportion  of  oxygen  nod 
iiylrogen  greatly  preponderate*  over  ll>e  curium  .  ;i:»d  com- 

mon  coal  the  proportion  is  reversed.  In  the  decaying  vegetable  fibre 
the  carbon  continually   increase*,  whilst  the  hydrogen  and  OSJgM 

YOU.   VI. —  rAIlT  II.  ' 
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mpomdl  ■Hth  carbonic  told  mid  carburet  ted  hydrogen, 
ii  i hi  air  hna  access.  Covering  t»|»  ibo  pla&tl  \*r*  1 
Utter  process  or  rather  only  checks  it  :  for.  as  upcrienOfi  tuirbe*. 
audi  combinations  arc  dafaupad  in  both  brown  and  stonPHxml  pit-* 
when  they  arc  opened, — in  tin-  former  particularly  us  carbonic  acid 
g*»,  in  i he  latUf  as  carbureUed  hydrogen  eonibinationaj  and  thus 
prove  that  n  change  u  continually  pmotsding,  win  h,  ohaa  ll  had  de- 
prifed  the  foul  of  all  its  hydrogen,  would  convert  it  at  last  into  an- 
thracite. This  lepanUioD  01  element*,  which  ejadually  converted  the 
vegetable  mass  into  coal,  took  place  with  the  c<»  -jn •; .'inn  nt  mnUtunt 

or  in  tlie  humid  wtty,  aa  the  preservation  of  all  the  plants  found  in 
the  conh  format  ion  prove*      Such   proee-m*.  a*  1  Ixave  observed,  «rc 
«» (Mjrriujr  i'^n  at  the  present  dav  before  onr  eyes  in  nature,  and.  as  1 
proved  by  experiment*,  can  be  designedly  produced  by  meat:    of    I 
miLar  cftnnXwnf ;  - 1 ■  ■  *  i  thii  indeed  dm  rarocot  not  only  to  the  fonua- 

(idii  of  the  brown  oonls,  but  nhto  of  the  cninmnu  l»l*ek  rml. 

The  conditio!)  of  the  coal  strata  broken  through  by  eruptire  rocks, 
— their  bedl  of  slate<clay  and  sandstone  burned  red  by  thb  catastro- 
pbOj  villi  tin  coal  partially  UHJfflllad  lotfl  coke,  CfU  the  gradual  in- 
IIITIiUlni  1  i  •  ofthia  appearance,  with  the  greater  or  Uttt  prox  i  I 
to  the  eruptive  mass*— may  also  furnish  ui  with  a  proof  of  the  state- 
ment ;iI)i.m.  ODOG  ii  exhibit!  the  effects  of  ihe  action  of  heat  (/Ae</ry 
\caij)  in  neb  n  sharp  and  decisi\-e  manner. 

vil.  Tia  Mwm  of  |i  i  twun  completed  the  proctat  of  which  tha 

commencement  is  ile*cribed  in  tlio  MSfioni  section. 

The  beds  of  coal  already  in  coanK  of  formation  v  it*  bariad  below 
the  fragments  of  BUWll  mountains  broken  up  (taring  the  eruption 
nf  the  older  massive  rocks,  or  by  volcanic  shower*,  m.>i*iI  <p  ring- 
tides  with  their  dctrital  uVpotutu,  ht  renins  of  mud  poured  out  from 
rofeiaOfl  dsriai  these  convulsions,  or  river-sand  and  laevatltM  Ifl 
posits,  which  also  enveloped  the  BUnkf  Vfgetatba  that  from  tin. 
time  appeared  in  particular  localities,  and  h  now  met  with  in  the 
slate  clays  and  sand* tone.'*.  At  lofi  time  of  these  deposit*  the  coal- 
beds  had  already  acquired  a  considerable  degree  of  compactness.    Thb 

piOfsd  by  the  ininrc  tj  rfil  formed  OB  tl  I  iva  and  sandstone* 

above  them  by  phmi-  found  on  the  surface   of  the  coal-beds.    These 
in  n  fat  observed  m  Lowof  Bilarii  by  my  friend  lk-in?r  and  nmalfi 

ami  I  Milwnucntlv  mm   them    still  more   i  Ktansivelj   in  (Tpp 

in  some  of  tne  onen  working  (Tayhauttn).     Although  no  one  would 

iimiiiiaiii  th;it  tliis  deposition  took  place  everywhere  with  wnl  tran- 

auillity,  yet  my  observations  in  many  localities  on  the  thstril 
)Ktil  plants,  their  divUiuu  into  pmnpx,  or  the  eocifd  and  isolated  OO 
eurrence  of  certain  species,  tin-  ■Jufpff  of  One  Idnd  and  its  replace- 
ment by  another  *pecic*  of  the  same  genus  on  the  roof  of  one  and  1 1 
same  bed  of  coal,  and  finally,  above  nil,  the  womierful  preservation  i 
fossil  pUnttj  which  soiiirhMK-,  :i-  m  pnrlii;nl.ii  pniotx  in  Upper  Siles 
and  ZMfikao,  npprar  like  newly-dried,  slightly-browned  leave*,  prove 
undeniably  that  they  liaw  bees  bndcd  in  the  beds  of  c!av  and  sand 
cither  m  mriroi%Bial  place  of  growth  or  at  Least  not  hi  ran  it. 

The  diverse  phytic*]  conditions  Binl    the  •  of  tl« 
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separate  superimposed  bedij  *rh«th«rof  codoroftbto^AjaadaAnd* 

■four,   tench    iia   thnt,  although   I  1m;.    In-lone;   to  OH  torniMiiui.  :i*  is 

shown  by  tht  generic  agreement  of  thr  plant*  contained  in  them, 
Uiev  have  yet  hern  produced  lit  different  tunes.  Mini  deposited  in  long 

tiiT|()(I>  ilntin-  which  rhr  ruiMliliiiii--  ilium-  nnlirrd  as  acting  ill  lllC 
itrmtition  of  the  *trata  were  repeated.  Though  tar  from  wishing  to 
make  even  an  attempt  to  determine  the  length  of  tine,  in  which 
these  IhmU  were  formed,  vrl  referring  to  ninny  alienations  Quoted  in 
my  work  on  the  quick  renewal  of  the  flora  in  tropical  regions,  and 
also  on  ita  remarkably  rapid  decomposition,  1  would  remark  thai  a 
>li'irlir  period  is  required  for  this  purpose  than  it  has  been  usually 
thought  necessary  to  nxumr. 


In  respect  to  the  diversity  of  the  cool-bed*  m  Upper  and  Lower 
Silesia,  Professor  Goppert  makes  the  following obtemtii mi  :  — 

1.  The  (in-Jiiiiiinuiit  rCgBtabk  Offgjb  of  the  coal  in  I  [iper  n*  well 
as  Lower  Silesia  cannot  be  iiunhted.  In  the  former  nsflne  nodne 
lions  arc  entirely  wonting,  and  hence  the  sea  probably  had  no  part  in 
(In.  b  ftrmatfan.  In  thfl  Lower  Silcsimi  deposits  murine  I'ossllfl  ocrur 
along  with  Innd-phinU  only  in  some  jangle  BlUtetUM  bed)  in  the  red 
sandstone  above  the  coal. 

2.  The  large  thick  sterns  of  Sigillarin,  which  nn-  found  well  pre- 
served mi  Die  i'umI  iltelf  in  itlniitHl  parry  lorahly,  emit  rihilted  the  rim  .1 
to  the  formation  of  the  coal  tn  Upper  Sile-i.i.  Ilnier  the  ronl  of 
ioiiiv  exteusite  tracts,  as  for  instance  of  the  Nicohu  district,  of  the 
pits  on  the  Prr.em.su  in  SilcMii,  in  the  kingdom  of  Poland,  uml  in  the 

In  |  HtatC  Of  Crnrow.    in.:>     in    .:-li<ral     in-   wrll   .h-    i^nnt  ril     :i>     Si-illarill- 

eoal  (jti  ft  potiori  fit  lirnominatio)  ;  nnd  to  this  circumstance  we  may 
perhaps  also  ascribe  the  immense  thickness  of  the  coal  in  this  basin, 
sflineUinee teaching  to  seven  rattans. 

NoiM  of  "li'-  otlu  r  lam  hmflks  of  carboniferous  plants,  «ith  t lit* 
exception  of  rhr  Arnuenrinr,  oernr  here  in  such  nlptiudiiiice  in  the  coal. 
The  Lepidotlendrece  (Sagenaria)  and  Stigmeriea  onlv  preponderate  in 
individual  beds,  as  in  the  Fricdricli's  pit  near  Zautuln,  uud  with  tin  in 

the   Caliiniitri         Tin*  <  -nlnn  itei  mid    Nip;:  mi.hIiu  .ue   lniiml   uul>    •- 1  *:■ 

ringly  ;  ths  PofnS  are  everywhere  "anting  in  the  coal,  or  at  len*t  have 
not  yet  been  found  by  me  after  the  most  diligent  search  for  them  . 
and  we  may  perhaps  ISSUOH  that  l bey  were  originally  wanting  at  I 
in  those  points  where  tilt  Lepridodcndroa  with  ita  so  uVlicnte  hark  is 

feud  well  prc*erwd.  as  in  the  Fried  rich's  pits  mentioned  nbovc.     In 

Lower  Silesia  the  beds  nowhere  attain  the  thickness  of  those  in  tin- 
upper  province.  Although  I.cpidndendfesJ  tn  ubuiuhmt  mi  the  flute- 
clays,  and  Sigillaria?  also  occur,  though  fewer,  and  the  fibrous  variety 
i-  never  wanting  in  the  coal,  yet  the  former  arc  only  observed  much 

di-pt-i    .<!   mid   innlfttcd   in  the  eiud    il-rll*.    whibri    Stigmttriii  firtiiit**  \\y 

pears  in  tncrcdibfc  nhuudnnrr,  and  probably,  with  a  great  multitude 
of  herbaceous  plants  like  ferns,  whose  Structure  bu  tlSDOSt  entirely 
perished,  formed  the  coal-beds,  whicli.  lioMmr,  must  Km  of  interior 
thickness,  since  thee'  plant  a  could  not   furninh  such  n  mass  of  vege- 
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table  matter  a»  the  colossal  Si^ilkrinr.      In  p-aer*!  the  greater  iwrt 
of  the  Lower  Stlesiau  conU  tim\  be  detcribw  *«  Stiinnaria-coal. 
Among  forty-six  pits  in  Lower  Silesia  which  I  \isited,  ooly  ten 
i  IkiI  more  or  lew  distinct  remain*  of  EbgUlsna,  wad  Dnlj  in  one, 

the  Sophia- pit  iu  the  county  (ilaU,  cm  we  reckon  with  any  arl-^ 
to  find  specimen*  Oft*  IB  1  lalgl  quantity  of  CMmI  ;  whereas  in  the 
eighty  |«it*  in  Upper  Silesia,  there  arc  only  shout  mx  in  which  these 
plants  DMA   not  been  observed,  and  how  abundant  they  are  in  tbe 
othrrs  ha*  been  already  nmnioiicd. 

3.  In  Upper  Sill-in  think  wwiw  of  eoftl.  extending  over  many 
leagues,  showsirmlnr  extcrnnl  peculiarities,  and  appear  aho  composed 
of  plants  of  the  same  genus  or  species.  The  coal-seam*  in  the  pin 
on  the  Pnemtt  aeai  Mysluvitz.  whence  they  extend  to  the  free  state 

of  Cracow  ami  to  DwBMOWa  and  Jawt-i.nu,  Ht  an  example  of  this. 

The  nam*  than  ■  seen  In  Ijowut  Silesia  nlso,  though,  from  the 
smaller  extent  of  the  beds,  not  over  such  wide  distances. 

I.   Superimposed  warns  of  eoul  exhibit   distinct  physical  pcculiu- 

ritirv  mill  dlMilirl  M'^rtiiUIr  miitciit*.  us  i-  pair  iiiilai  1)  BCD  U  tin- 
ilitl'crriit   bed*   of  the  Friedrich's  pit,  of  that    nt   Dombrow^..  of  Um 

Queen-Louisa  pit,  fcfc  In  Lower  Silesia  the  lea  distinct  vegetal  ih- 
»tnicturc  of  the  coal  compels  us  to  consider  chiefly  it5  physical  pecu- 
liarities hut  these  lend  to  similar  results.  In  n  few  places  plants 
furnish  also  some  information. 

5.  The  slate-clay*  and  mdsi  n  rcting  on  the  coal  -deposit*  are 
not  synchronous  in  age  with  them,  bul  have  been  deposited  afar  the 
formation  of  the  hitter.  This  appears  not  only  from  tin  ,\w .-r-ity  of 
the  flora*  they  D&nttjn,  bill  opecinllr  from  the  relation  of  the  slalc- 
ehjM  to  the  inferior  coals,  since  the  Jare-rlm  w  and  samUlonca  exhibit 
impressions  ^t'  the   plants  still  preserved  in    the  coal,  us  is  seen   not 

only  in  Lower  Silesia  in  the  (■arl-GusjUf  pit  DOGI  QttrlotUnbmiUIg 

but  in  riKin v  plana  m  I'ppei  Silesia,  OO  the  most  ma^mliceiit  scale, 
over  spaces  many  fathoms  wide,  ia  the  open  norUiiuz*  oommoi.  tfas  '••- 
€.  A  con-'itlei-flhle  diversity  also  appears  iu  the  flora  contained  h 
the  different,  bedi  of  slate-clay  in  Upper  Silesia,  The  same  im  do  of 
distribution  occurs  here  as  in  the  coni.  The  ferns,  so  remarkably 
common  in  other  coal-deposits,  arc,  with  the  exception  of  x  few  points, 

ill     the   Al-im  -■  Xiiiiniile   pit    at     Koiii^-hiMtr   m-nr    ZM.'im\    mnouir    the 

oosl  ynnarh  distributed  phots.  This,  contributes  to  confer  on  tin 
fossil  flora  of  Upper  Silesia  a  very  monotonous  character.  I  have  also 
proved  most  distinctly  the  diversity  of  the  Bora  CODtunod  in  the  indivi- 
dual beds  of  llstS'flUj  iiiter*i  ratified  among  the  coal  seams  in  several 
point-*  iu  Lower  Silesia.  Among  the  families  of  plant-  thfl  terns 
almost  everywhere  predominate,  as  well  in  regard  to  the  quantity  of 
the  uiu.hh,  a<  tin  multitude  of  tlie  species;  but  in  most  localities 
associated  with  pluuW  from  all  the  families  known  in  the  coal-forma- 
tion, sn  tlmt  |  mat  Wrirlv  is  here  the  chief  fliaTacIn  .-I  the  carho- 

nifcrous  vegetation  in  contradistinction  to  the  uniformity  prevailing 
in  Upper  .Silesia. 

7.  Wherever  it  is  possible  to  make  observations  of  this  kind, 
either  in  or  upon  the  coal,  or  in  the  date-clays,  no  doubt  i*  Itfl  that 
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the  plants  arc  deposited  in  groups,  assuredly  a  kind  <>f  ^r< furious 
occurrence,  with  the  predominance  of  one  or  the  deficiency  notker 
species,  01  the  wholly  isolated  appearance  of  tome  species.  NVn/- 
wirinjicoides.  Calamity*  sfreoratu*.  nnd  certain  Sigillana*  arc  almost 
never  wanting  in  Upper  Silesia,  and  to  these  we  must  add  in  the  coal 
sandstones  everywhere,  tiho  J rtisnt  transversa,  Sagenaria  nmosa,  S. 
aculeatii,  nui]  S.  rugosa.  In  Lower  Sih-i  t  .^ftjmaria  Jtcoidts  is 
indeed  «till  more  commonly  accompanied  by  C/ifimiitescisti,  C*lamit0$ 
ruii'i.rftjnn'.x.  Bome  .Utcrophvllitcs,  above  all  by  terns,  like  Neuro- 

pterts  ffif/untea,  SpAertopteris  latijhliu,  Spfienopteris  nvutifaUa,  f,i/- 
eopotfitr,*  pfifrt/r/nirio/c/r/t,  S/jt/r/iuriei  UCulcata,  Stigmiiriti  rugitsa, 
Sry,„t;ria  rtuiosa.  In  the  carboniferous  eundatoncs  we  most  k-ih- 
;!,  iin  i-i  with  Cthnuitr*  OONUfjbrtitis  ;  Artittiti  i*  heiv  tin-  <rrc)ili-( 
rarity.  The  linn-stone  bodfl  in  Lower  Silesia,  belonging  to  the  conl- 
formation,  also  nosscss  their  peculiar  flora.  Upper  Silesia  rioes  not 
fOtlfin  such  beds, 

N.  Tin-  different  coal-^eams,  together  with  the  beJa  above  :m<l 
below  them  (their  nof  and  floor),  must  therefore  be  considered  as 
formed  at  distinct  times  though  ul  bttangnu  to  the  same  formation. 
This  thfl  \ (.gelation  contained  in  them,  which  differs  ouly  in  the 
■paCJM  nnd    pot  in  the  genera,  deei  IrdU    pro 

9.  Ill  Upper  Siii-M.i  I  have  ;e.  yet  niil_\  fininil  petrified  wood,  in  ft 
single  locality,  nnd  that  uot  in  the  coal  iK-lf.  hut  m  tin-  guufatOBfi  of 
the  roof  in  the  formation  nt  Jmiow  near  Mvlnwit.-.     On  the  other 

hand,   upiighl.  Sigilhni.c    tild    Lcpiiloilrndn.'  i)  idled   mill 

ftSttbtbUIOfl  dill",  rent  from  that  of  the  Including  rook,  are  not  r»r» 
above  the  coal-seams. 

lu  Lower  Silesia  jietrifu'<l  stem*,  are  more  abundant  in  the  sand- 
stone, in  several  points  as  well  in  the  Waldburg  at  in  the  Netirod 
districts,  and  upright  tree*,  mostly  Sagi-mirm'.  more  ran-ly  Si^iMarMB, 
arc,  if  pus-ildc,  more  eoiiimon  r'i»-"i  KD  I  pp'  I  Bflcfll. 

10.  Although  the.  with  few  exception^  boUDUUl,  or  slightly  in- 
clined position  Of  the  Upper  fvilcMnn  coal  -senilis,  points  t<>  n  ver) 
cpiiet,  slightly  disturbed  deposition  of  thl  VlgttttiOD  fonnfag  iIium, 
either  in  r  I ii-  plnrr  ul  it  .  ;.iin\th  or  not  far  front  its  native  hills  and 
valleys,  and  we  may  lie  partly  inclined  to  deduce  from  ibis  its  State 
of  pi«  Trwiti.iii,  iimn-  perfed  than  has  yet  been  notified  m  am  mlier 
place,  still  even  here  diverse  conditions  niusi  have  ptrvailcd  during 
the  deposition  of  the  separate  beds,  affecting  the  pKMIintion  of  thl 
plants,  Miice  in  -cvcrul  places  these  are  no  longer  observable  in  the 
coal  itself,  U  in  the  /ahiYcr  district,  in  the  most  easterly  point  of  the 
principal  co,d-deposit,  nnd  the  most  southern  point  near  llnlt-ehin. 

Singularly  enough  the  coal  in  both  these  localities  is  distinguished 
by  its  peculiar  character  when  n-ed  for  leelmical  purposes,  at  it  fur 
nishes  the  best  caking  conl.  In  the  Lower  Silesiau  coal,  when  on 
the  contrary,  except  Sti^maria,  few  plains  are  distinctly  prownodi 
caking  coal  is  much  less  common.  Hence  we  may  perhaps  conclude 
llmt  OOal  with  well-prt-scrved  -.(rnrture  is  to  be  regarded  M  ODTJ  im 

Errfeetlv  mineralized.      In    Lower  Silesia  the   formation  of  the  coal 
:»-  in  general  taken  place  under  less  qnict  conditions,  nr  more  cor- 
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ttttly,  immediatrU  afterwards  it  was  viotath  disturbed  by  I 
phgrnni  tlal  IhitbI  forth  In  main  puiuiaof  the  Lower  ShVsuui  coal- 
MMBa  Aihcl  hh'rrmu  rted  ft  part  ol  the  coal  ftandfctouca  iuto  red  jsand- 
*totie,  n  hi.-h.  M  \m  11  .•»  the  |>orphyry%  !■  entirely  mating  ID  Dj  pi  I 
Silesia.  Near  the  point*  of  contact  8  |>ortion  of  the  conl  i»  crafl 
charred,  and  fts.-mcdU  the  hi^li  temperature.  BTW  though  not  *l 
thai-  of  boiling  water,  to  which  in  roitM-n  litis  violent  catu 

in  jihi'  the  eonl-beda  were  for  a  long  lime  exposed,  contributed  much 
to  the  more  complete  conversion  of  the  vegeUble  mater  into  ft 
conl,  whence  IN  mav  fitlfij  explain  lb**  rare  occurrence  of  vegetable 
idi^ii  rr  iu  lhi>  locality.  The  remarkable  activity  of  the  waters  at 
that  period  i>  aUo  proved  by  the  innumerable  eonglormratrs  nf  all 
dimension*,  found  in  the  carboniferous  sandstones,  which  seldom 
•how  the  almost  uniform  fine  granular  character  of  the  same  forma- 
tion In  KJppai  Nileria.  (J.  X.) 


On  the  Qtcgrophieal  Ctotf*  <y"  tkeCkaiA  ffenvutf 
Hv  Leopold  von  Been. 

[MotiataKrn  lnr  i)<  t  ,\k.i<lcutii;  i!  i-rliaftrn  in  llrrliii,  fin    1BI9.  \>.    II". 

Comptn  also,  ftri  nicbumifl  u  iibei  rlie  S  prhreituiig  uml  ilir  <•■  Linen  itei  hn-nir- 
lliiiluiigen;  Bonn  18-19.     In  den  Verb  anil.  d«  nnturhirt.  »r.  tier  IV.  llu 

laiidc  ] 

The  small  extent  toward)   tbe  j>olcs  which  the  chalk  t  I  at- 

laina,  compared   with   tin-   .limissir    strata,  mid  xtill   DOOTQ  with   the  pB- 

otc  daponUi  k*|  ',('rn  re^nrded  hy  Dr.  flouc,  not  without  H 
probability,  as  the  most  ancient  known  effect  of  'he  mdi 
climate  on  the  fauna  ol'f> inner  wurhia.     In  reality  the  DQO01  DOItbcrlj 
point  on  the  whole  earth  in  which  ehulk   has  h*  y«1    bson  fl iml  i*. 

according  to  Prof.  r'orchhnmmcr'*  determination,  in  the  riciuity  of 
Thistcdt  in  Jutland,  no!  DUltG  in  ."•"  dce-rccs  of  latitude,  or  in  that  ol 
Aberdeen  in  Scotland,  of  Culmar,  Alitnu,  Twer  and  CtttD  In  ilu* 
Bdtiah  i>luml,-«  Uie  ehalk  doc.--  u<>(  rrach  •••  fur  north  -r  the  In.'.t  appear* 
on  the  Month  coast  of  the  island  of  llathliii  near  the  (iin:i  vay, 

in  tin'  latitude  -  f  Apenrade,  of  Bornhohn  and  of  Tilat.   I'Un  I 
U.ml  in  9  1    Ll  n»  Uttt  appearance  in  England.      In  Ku&ia  this  limit 
alwav.t  Miik*  deeper   touaids  I  he  Ninth.      Fmui  (iroihio,  where  tbe 
chalk    still    appears    in    54*  ,   it    run*.    a»    Inid  i    Miirehiaow** 

masterly  geological  man,  through  UohOew  and  Orel,  ■  dtgffC  and 
a  half  of  latitude  MHitii  Of  UotOOW,  and  from  Simbimk  dowitwarda 
■lone  th< )  Volga,  otcb  to  the  CaucMtu.     MM.  Muichbon,  Venwofl 

:md  KevicrhiiK  have  verv  unexpectedly  fllBCorered  tl*i-  ohalk  On  tbfl 
bonks  of  the  I,  ml  river,  ninety  Kn;:li-h  miles  below  On  iiborg,  in  &1 1  . 
The  Muchodjar  mountain  detenuiMi  its  limits  towarda  the  cast,  i 
iiiiiueuse  extent  ol  Siberia  from  the  l-;ral  to  Ochotik,  and  (rum  the 
Altm  t<i  tin.  \i\  Sen,  haa  uow  l>een  ao  inimitely  nud  can  fully  exa- 
mined by  so  many  mining  engineern,  naturnlisui  and  !;era, 
that  wc  may  well  doubt  of  the  occurrence  of  cretaceous  beds  in  this 
whole  region. 

Everywhere  along   tbfa  borda  OOlj  the  upper  chalk   ifipci        thi 
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hlrnla  so  peculiar!}  characterised  by  GrypAtrti  ••'■■*"  •"' ■*<,i*,  JirtrmmtrA 
i*wrr<fiiittu*  ami  /iintxiffiti-i*,  l»v  Inoctrttmua  Curtrri  and  CVt/wti,  by 
thtrea  Dilttru,  Terehratula  ctirnca  and  semtaloftota,  by  Alton »'hi/ft.s 
orata,  Galrrit**  nttga-ri*  and  alkf/galrrtt,  una  similar  fossils.  Older 
cretaceous  strata  tint  appear  only  ui  proportion  as  we  descend  to- 

wards    the  smith,  Bod    in    BBS  Caucasus,   in   Daghestan,   those  older 

(mfocomien)  beils.  according  to  the  excellent  observations  of  Abich, 
attain  ■  rhfekw—  of  nearly  5000  feet.     It  rcscmhlcs  n  mighty  fJWI \ 

-urrjUN^  far  iImv.ii  ii-iiii  ih«  higtari  -^iii'iuiii-.  i>r  i in- 1  inmm  ad 

gradually  dying  away  on  die  margin  of  the  older  formations  in  the 
plain  fun  (ho  north], 

Beyoud  the  ocean  the  cretaceous  formation*  terminate  in  the  At- 
lantic regions  of  the  United  States  before  they  have  reached  the  cit> 
Of  Nevr  Ynrk,  so  that  their  limit  scarcely  touches  the  10th  degree  of 

UtituuV,  or   mtcen  di'grtfA  lower  than   in    Rnropr.       In  K-nf nrky  Mini 

Tinrwc  it  rctnnins  below  .'17'-  But  it  is  very  different  far  uji  on 
'lie  Missouri  ;  this  great  river  flows  nninterrunlcdly  from  the  foot  of 
the  Kocky  Muuiibuii*  for  L400  Kngluh  miles,  through  strata  of  chalk, 

at  least  as  far  a*  tin   ■ iiii  of  tl.r  Simix  river.     This  i-  UN  result  of 

the  accounts  ami  collections  of  the  Prince  of  Xrnwicd  and  of  the  re- 

jvorta  of  the  celebrated  astronomer  Nicollet.  In  these  western  parts 
Of  America  then  tore,  the  chalk  formation  rises  to  ."ill"  of  latitude,  or 
foil  ten  degree*  higher  than  in  the  eastern  portion.  Here  also  it  shows 
n  continuous  extension  greater  than  that  of  any  other  formation 
known  ott  the  surface  of  the  globe.  Captain  Fremont  saw  ehnlk  strata, 
fields  covered  with  fnoccraviu*  Criptii,  on  the  riier  1'latto,  Lieutenant 
Abcrt  on  the  Arkansas,  ami  as  far  as  Santa  Fe  in  Mew  Me\iei>,  nml  Dr. 
Wioliccnus  found  them  also  beyond  the  Rio  del  Norte  near  Monterey 
and  Laredo,  according  to  the  reports  published  in  18-18  by  tin  i 
gresa  in  Washington.  The  Rocky  Mountains  and  their  cuutiuunrmu 
to  the  east  [west  .'J  of  Santa  Ft  in  New  KoooOj  have  entirely  cur  off 
this  cretaceous  era.  No  tract*  of  chalk  was  discovered  either  bv  Captuin 
Fremont  on  tin-  Colnmltia  riviT,  or  mi  the  Hinnliolilr  nvi-r  in  tin- won- 
derful "  Great  Basin"  down  to  the  IV'iiic.nr  yet  by  the  obtcl WlM 
tains  Cooke  and  Johnston  in  Snnnrn  atidCalifoniia  along  the  Btotoln 
Nevertheless  the  whole  of  tliis  so  vastly  extended  chalk  format  ;nn 
consists  only  of  the  upper  Urdu.  After  very  careful  and  accurate  in 
vestigntion,  SirC.  Lvcll  decided,  that  in  the  whole  of  North  America 
chalk  strata  from  tnc  Maestricht  beds  down  to  the  gai.lt  alone  oc- 
curred; and  Mr.  Ferdinand  Kiniirr.  as  tin-  M  sflU  ■  ■!  hfi  highly  \ahm- 
ble  and  accurate  nsstfsjMl  in  'IVxas,  goes  Ihc  leagtli  of  CQWdoruu; 
all  the  strata  in  that  region,  alrenilr  so  far  removed  fniro  the  Atlantic 
coast,  as  entirely  of  tin  Uppai  division,  and  not  even  once  touching 
on  the  gault. 

Thin  peculiarity  is,  boVOTW,  BJOgokrlt  enough  limited  to  North 
America  alone.      Eveu  in  Mexico  deeper  beds  already  appear  to  occur. 

M  lijtleoiti  }\xi  luiiii'.'lii  IMgonisB  from  Tchuacan,  on  the  borders 
of  the  province  of  Oaxaca,  which  he  has  described  as  Trujonia 
plieatocottata*.  This  Trigonia  belongs  to  the  division  of  the  Triaoma 
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brm  <>f  A  insane,  and  differs  hut  slightly  from  Trynia  alifvrmi*, 
tiow.  Thr  latter  i»  however  rharacfsrUtie  t".»r  tin*  niwlrllc  chalk,  rrair 
rhforitte,  as  also  for  the  gault.  In  the  middle  of  the  chief  Cordillera 
of  toahnjc,  tvsjvi  htacfa  tnilr»  north-west  from  Tcbuaran,  thi* 
-li'-ll  i*  w  universally  abuudaut  aixl  large  that  it  may  be  regarded  aa 

.-  mark  of  the  entire  formation.     One  u  aMtoni*he<; . 
says,  to  find  such  immense  accumulation*  of  fossil  shells,  bo  many 
fragment*  of  ammonite*  several  fact  in  diameter,  or  of  gigantic  roral 
sterna  in  thin  place.  *o  much  so  that  there  U  jterhap*  no  other  place 
on  the  isirfkot  of  tin*  gloW  CD  an  enormous  mas*  of  organic 

remain-.  ESm   mttfltfl  over  many  square  miles.      Now  tins  Trip'- 
appear*  aenn    ill   Boat!)    \mcriea  b  the  mountain*  of  Santa  Ke  de 
B  Atncli  M  you  Humboldt  first  brought  it  to  as.     The 

organic  rcnnUK  DClosjod  in  the  strata  of  these  mountains  of  Santa  rV 
de  ftogotn  provi*  DBOM  il'ci'ledly  the  occurrence  of  the  tniddlr  chalk, 
a*  I  have  endeavoured  to  show  in  the  description  of  Humboldt'*  col- 
lection of  American  petrifaction*  (Berlin,  L8o9)i  and  a*  Alcide  d'Or- 
bigny  ha*  still  more  fully  proved  in  hi*  DO  leal  instructive  than 
Ma  tariff  work  on  M.  Bouoviugaiih'*  rvllectiona.  But  as  tin  BfSjH 
CMQa  formations  in  New  (Jranadn  attain  a  thickne**  of  more  than 
5000  feet,  it  i"  not  luiurbhic  that  the  organic  remains  of  the  lower 

ICtom  *trnta,  Of  thr  SWOCOIMlj  should  allO  lie  found  in  this  place. 
D'OrUgof  has  described  an  Exvyjra  from  Socorro,  which  i*  not  di- 

*tinet  from  the  tCroift/ra  Coulfmi  of  thr  rieoeoauVn.     Many  specimen* 

of  this  same  Exogyra  were  collected  hv  the  late  Dr.  Mcycu  oa  the 
declivities  of  the  volcano  of  Mnyno  m  Chili  at  the  height  of  13,<>0O 
sd*.  Dsnrfn  al*o|  found  i:  do  be  P ortJUo 
I'aaa  in  thcl'eukcnci  chain,  not  for  from  Maypo,  but  also  sixty  Kngluh 
miles  further  north  on  the  l.-nflllata  Pass.  Tl)e  Exoffyra  Gmdlosri 
nr  aquita  i*,  however,  a  true  ana  very  decided  characteristic  shell  for 
the  rteocomten. 

The  fasti*  collected  by  Darwin  in  the  mountains  above  Copiapo, 
and  Cotiubnbo  in  northern  Chili,  and  those  which  Domeyko,  Pro- 
>r  of  Mineralogy  in  Conuirnho,  has  sent  to  Paris,  again  belong  to 
newer  cretaceous  strata,  ami  are  found  in  part  aboat  a  distance  from 
it  beyond  the  great  knot  of  trSaTlion  beds  which,  along  with  t.hhi 
POeby  li:ur  in!t  i.iltd  into  flu-  chain  of  the  AndenJ.  The  rnoU  re- 
markable  of  ttflON  form*  IS  flu  hcti'iiiful  univalve,  which  HuStboUl 
tirvt  brought  from  San  Felipe  in  the  south  nf  Quito,  near  the  Amazon 
riter.  and  which  fftl  figured  and  dfitCrflX  <'  bj  imajlYMKoioMuiu 
Hi  M:ini.f)ii  in  the  '  Petrifaction*,'  v.  f.  2b,  fii  t  published  m  !s 
D'Orbigny.  followed  hv  Darwin,  names  it  "Ti/rritcttti  Amiu."  hut 
whether  correctly  is  still ttty  doulitful.  It  apjicars  pccQliuij  .  Inrac- 
terlttifiof  the  whole  southern  dhtrietsof  Anenen.    Darwin  lias  found 

it  in  ■bnndaoot  En  fcbs  strtil  of  I  loqoimbo,  on  thr  RioClaro  »iid  iiciu- 

•  Acts  iter  LsopOal  Academic,  vol.  irll.  at.  li.  p.  6*9.  t.  17.1  >. 
t  Geol.  Observations  on  South  Anicnen.  L8M 

;  "  !ir:,iui«i  unit  Borih  of  the  greoi,  shut  In  mountajn-batin  «f  Tiricaoa,  i 

* I  "i  "l-l.i    rocW>.  iIh   i»i*>  mid  r.irli(<uiiYruu»lint*tfoaa.al      (BaLlkba  dir  Wi. 
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Aruueros,  and  in  likr  manner  abure  Guaaco  and  near  Las  Ainolauos 

ill  I  he  jirin.ijml  vallev  nf  Oopinpo.  This  Pleurotomaria  ifc  always  con- 
joined with  till  I'rcten,  ueOlIMUg  even  iu  the  northern  rrjrions  be- 
tween Montan  nnd  Guaiicavclien  in  such  incredible  numbers,  that  it 
forms  fields,  nay,  mountains  of  petrifaction*,  long  nnd  very  generally 
known  to  the  natives  under  the  name  of  "  Pilonyflawi  ( /Vr/m 
alatvs.  Duhrcsnoyi.  d'Orh.)  It  VM  thi\  shell  aho  that,  in  1761, 
excited  so  preat  astonishment,  in  [JDot  at  the  ETHl  iforatfUD  above 
Uu  Ind  hi  tii.  MH,  ni  winch  mountains  composed  of  shells  were  seen, 
and  this  astonishment  was  repented  in  nil  text-bonk.1*,  till  ii  »jl*  dis- 
covered that  the  shell*  had  not  necessarily  lived  at  this  deration,  but 
miffht  hare  been  raised  up  from  the  depths  of  the  sea.  Since  Hippu- 
rite*  organUans  (D'Orh.  p.  107,  t.*22)  occurs  with  the  pecten-strnta, 
it  is  evident  that  all  the>r  bods  in  i'eru,  a.i  nt  (xxpiimbo  nnd  <  opiapo, 
must  be  conjoined  nt  least  with  the  gnult  i  a  mulr  which  is  most 
strikingly  confirmed  by  an  AVooyra  which  M.  Domcyko  has  scut  to 
Pari?.  Thi*  i>  indeed  perfectly  identical  with  the  Gryph<e*  (Exo- 
gyrti)  Pittchtri  from  Texas,  already  described  ami  figured  by  .Morton, 
and  the  position  of  which  ftbOTC  the  irauJt  nt  I'Virdnchnberg  has  been 
vrrv  accurately  ascertained  hy  Ferdinand  Homer. 

Lower  cretaceous  strata.  Bmfls  to  those  of  Aconcagua,  are  nnrr 
thclcss  noi  nltoueiln  r  unknown  in  the  Amirs  mountains  near  Lima. 
The  celebrated  zoologist  Von  Tachudi  1ms  found,  on  the  eastern  de- 
clivity of  the  mountain-,  between  Oroja  and  Ynuti,  near  Tarma,  along 
with  many  others,  some  perfectly  characteristic  neoconiieu  shells  :— 
I'trrocera  Emtriri  (D'Orb.  p.  21(i),  conoid™,  Goldfs.  ;  IMaster 
tfitatnt us  and  llolaAtcr  comptamtun  or  Spatangu*  r«tu*MJtt  both  Ida 
tilled  by  Agassi*;  Ih'aJcma  Bourgeti,  also  determined  ns such  in  Ncuf- 
chatel :  Pccten  trrctosus,  Brgtit.  and  Pecten  quintptecojftatns. 

According  to  this,  the  cretaceous  formation  in  Smith  America  ap- 
pears to  be  developed  in  an  entirely  different  manner,  in  much  greater 
thick  nc."  nnil  \uriety  than  to  the  north  of  the  Gulf  of  Mexico,  and 
the  agreement  with  the  Kumpcnu  cretaceous  strata  it  al*o  much  more 
rornplete  in  the  Amies.  It  is,  however,  highly  remarkable,  thnt  in 
North  America  the  cretaceous  strata  are  spread  out  quite  horizontally 
over  immense  spares,  nnd  thnt  they  consist  chiefly  of  clay  and  sand, 
and  other  slightly  coherent  masses,       [fl  Boutfa  tanorioi  fffl  only  sec 

black  limestones,  or  compact  sandstones,  of  such  ennsisteno  .  that  one 
often  believes  them  to  be  pure  quartz,  as  between  (he  MarAuou  nnd 
Limn;  along  with  this  the  strata  are  never  horizontal,  but  ihrajf  more 

or  less  inclined .  a  disturbed  position  which  lliej  evidtntij  can  only 
owe  to  powerful  disturbing  forces.  There  ran  he  Irs*  don  lit  in  regard  to 
this,  when  ii  '■<  Meyen  informs  us  that  the  precipitous  cone 

of  the  volcano  of  Ma\po  BOnSltt  lor  tuo-lhirds  of  its  heijjht  of  chalk 
rich  in  jitti  ifnrtioiis,  and  that  throughout  the  whole  of  Chili  i:i:i»m>  of 
gypsum,  many  thousand   feet    thick,  surround   the  volcano*,  and  the 

cretaceous  strata  lir-t  appear  quite  above  them.  But  when  we  leave 
this  desolation,  the  chalk  al*o  Ims  vanished.  It  never  rendu-.*  the 
plain  of  the  Pampas  on  the  east ;  n  chain  of  Devonian  strata  at  the 
I  i  ■(.  in   foot  of  the  Andes  does  not  permit  it  even  once  to  touch  on 
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tlu  out*kirt«  of  Uic  vn  •  t'  Ibi  Pampas*       \-  little  OM  ii 

tend  westwards  toward*  tot  PteBk  Ocean.    A  ri^irPtnMt  ctavntUM 

on  the  mountains  nut  be  attained  before  it  is  met  *ith     VIihI  then 
ran  induct'  tin-  chalk  10  run  alou^r.,  unly  m  (lie  direction  of  tlu-  bjsjh 
mountain  ridge  ol*  tlu-  POkftOOftj  nmli.nK  in  a  ii.ai  ww  ban  J,  ami  bi 
to  dcftcrntl   into  the  plains'!     In  the  whole  of*  HrjL7.il,  in  the  widr   | 

■jfanaof  is  I'l i  'i  Ewaguay,  Bolivia  tin  <  iiAlk  a  nmr  again  - >. 

and  uidcn)  dotl  not  tuL      Is  it  not  like  a  band  of  chalk  which 
In  i-ii  I'm  ineii  Jil.in-j  flic  Milriii in    fiKMirr  of"  tin   Andes  beforv  the  moun- 
tains were  elevated,  perhaps  because  (he  slightly  concealed  fiwurc  Un.l 

ftroduced  iht?  conditions  of  life  and  existence  tor  the  cretaceous  mol- 
usca  on  :i  more  fxlciware  aiul  easjlj  Irtflllnanh  scale? 
Darwin  has  followed  the  ovtaoCOOl  strata  to  the  extreme  point  of 

the  continent,      lit  bow  cretaceous  shells  in  abundance  on  the  ton  of 

Mount  Tarn  201)0  feet  high,  near  Tort  Famine  in  the  Straits  uf  Sla- 

Srllun,  and  in  53  decrees  of  south  hitit-nle,    nnl  couMmn-ntly  thrcr 
!■<     of  latitude  hlgbei  limn  mi  the  Missouri,  nts  sim- 

t'Ui\  il'i  )rb.  and  Uamites  cfotior,  Sow.  leave  no  doubt  of  the  chalk. 
The  Ilionitr  in  i  ini,  say*  Prof.  Kdward  1'orliea,  one  of  to*  largest 
efn  WCO,  Ibflj  '_'!  inches  in  its  largest  ffifllrrfffrT  Darwm'.s  .li-rovery 
probably  determines  the  most  southern  limit  oJ  uccous  fonna- 

tiona ;  mi'  1  In  nee  polar  iniluenoai  may  have  here  also  uppcneil  ii- 
I'nrthcr  extension  towards  the  Pole.  [J.  N.J 


Qtrid4  I"  (iKOGNOSV  (Lei  tf title  n   und  J~„</rwr.~u„>   thr('.> 

by  Bi  Cotta.    Dresden  OL  Leipzig,  1847-  8to.  pp.  292. 
T«!8  worlc   forms  ihe  third   edition  of  the  author''-   '  Element*  of 

Geognosy  mil  (icolagi  (Onindriaa der Gi  ogno;  ie  und  Ueulojrie),  but 
very  considerably  mouihecl  in  iN  arrangement  and  mode  of  treatment 
It  OOHmKOW  Witt  n  short  sketch  of  QcogaOBJ,  which  the  German? 

limit  to  the  ■  Knovlocta  of  tbv  iotCTSi  n ■  uf  tin-  lolid 

the  earth'  ;  whilst  Urolojjy  is  flu-  '  Doctlineof  the  origin 

ture  nml  iim  JnTrajftjrntirin  of  thacauttaof  the  present  condition  of  (ho 

earth  jrem-mlly."  The  lii>l  action  treats  of  'KWTHal  GcogDt  ft  Of 
tho  general  BtraotUM  of  the  StrUt,  its  density,  magueti  m,  ti  im|*t»- 
ture,  form,  aiul  the  inflvwttf  of  water,  volcunic-  heat,  and  organic  lift 
on  its  furface.     The  second  contain!  "Internal  (\n  i  the  in- 

terior si  ruct  tiro  of  the  sulut  CTUSt  <■!  the  glob*  |  the  third,  the  '  Dod 
Of   Bofikl  (GrtteintteArr),*  their  inim-ml  compositions   UXtarC,  form 
anil   dtvixiounl    struetnrc.      Then    follows  an   necount  of  the  in-neral 

principles  of  petrifaction  and  stratification,  and  of  the  chief  stratified, 
slaty  and  massive  rocks,  with  a  nuiiee  of  tin;  natUIC  and  thl 
veins.    To  this  succeeds  an  extensive  \n-\v\  or  Alphabetical  vsp&ns> 

lion  'if1  tin1  common  deugnntious  of  rocks  and  formations,  with  r 

■  I  to  th<  Wfjrki     rhifjflj  fcwictiantl  espeeinll)  (ii'iinan — in  wl.ii-l. 
tliry  nretuorefnlI>  described.     The  whole  condudn  with  three  tables 
sJmwinp  the  difltitbutioa  of  Oigank  retnaans,  Uic  8ucco»ion  of  n 
in  Germany,  and  a  ('onipurioon  of  the  Succession  in  that  country  with 
sonic  other  regions  of  tin  | -aith 
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On  the  Vm.%  i  01   i  n  i  IOMI  of  the  faWMtMH,      Uv  1>-  GoVTAi 

(fajgfafol  fc„p.  117.) 

The  mineral  veins  of  the  Erzgcbirg*  have  for  n  long  period,  am! 
especially  since  the  tune  of  Werner,  been  tin-  object  «>f  cvact  hmtti- 
gatiou,  anil  many  attempt!  lmic  been  made  to  divide  thi-rn  into  bl 

nwtitnfi    A  short  account  of  tin  r'tiiiiirntns  of  tbsM  ftonutioafc 

according  to  the  view*  of  11.  Mullcr,  may  serve  as  on  example  of  such 
attempts. 

The  mineral  VCJOI  wliirh  intersect  llic-  Er/gebirgc  fa  rsrioU  direc- 
tions may  he  reduced  to  four  Urge  chief  divisions,  OMHltUfj  doCni 
guished  iron*  each  other  bv  tin  it  hn  id  distribution,  their  mincrnlogical 
conipotitioii  and  their  gftologiotl  ago.      These  groups  ar* :— 

1 .  Vein*  of  (Ik*  Tin-group. 

2.  Veins  of  the  1'yritical  Silver-group. 

3.  Veins  of  tin'  Ban-to*.  Silver  uud  Cobalt  group. 
I.    Veins  of  Che  Iron-group. 

I.  The  Frits  of  the  Tui-<jrn»ii,  taken  collectively,  form  a  large 
bind  from  nine  to  eighteen  mile*  broad,  which  beginning  on  tin 
eastern  bonier  of  the  gneiss  district  of  the  Erxgchirgc.  continues,  with 
few  interruptions,  in  n  direction  from  en-!  to  west,  through  the  whole 

Encgebirgc  to  the  FkhtdgebirgE .  bid  fa  Its  progress,  in  oo&semnM 

of  tannin*  ioi'iil  conditions,  appear  niorr  01  DM  period  l\  developed, 
and  WOtihj  of  being  wrooght,      Hy  far  the  greater  number  of  these 

'ems  have  a  strike  coincident  with  that  of  the  collective  vein-mass, 
from  east  to  west  (Morning  and  Evening  veins),  with  a  dip  generally 
very  high,  to  the  north  or  south.  ThaH  \eins  appeal  sometimes  as 
reguhir  vi-in-rivfiSBca  from  one  inch  to  one  fathom  (LucAf'-r)  thick,  and 
with  a  pretty  rectilinear  strike  and  dip.  sometimes  only  as  hands  of 
mans  sumlli-r  panllcl  veins  lying  clo&c  together,  or  at  other  times  as 
a  network  of  Trim  and  fissures  crossing  each  other  at  various  angles. 
The  first  form  occurs  in  most  of  the  tin-*  »-in>  fa  tin-  district  of  GtMBC, 
Mnricnbcrg,  Johanngcnrgcnstndt  nnrl  BJHfTHfflffr  i  the  second  in  the 
vein-,  iu  i In-  Saubcrg  nt  Ehrcnfriedersdorf,  and  in  some  veins  near 
Maricuberg;  t lie  fast  fa  the  mass  ui  veins  {Stoc&urrrA)  ui  Altenberg, 
/-inuujiJd  ud  Gcycr. 

A  common  ■' Infractor  of  the  veins  belonging  to  the  tin-group  is,  that 
the  mass  fill  i  ml-  ilu.-.i  .  firmly  united  to  flie  rock  forniiiur  the  walls, 
consist;  predominantly  of  cpinrtz,  with  whieli  are  conjoined — as  vein- 

Btontli uMlpar,  liihomnrgc,  Itmtftfl  tourmaline,  topaz,  apatite,  astritc- 
inica,  chlorite,  fluor-spar,  ami  scheclitc — as  ores,  casaitcritc  (tin-ore), 
miepickcl,  chalcopyrite,  pyrites,  black  blende,  ha'iuatitc.  wolfram, 
and  molybdenite  ;  along  with  which  also  a  multitude  of  non-essential 
minerals,  mostly  belonging  to  younger  vein-formations,  as  barytes, 

dolomite,  siderite,  oligou-spar,  cob      |.m\  .uuctlr,  *t,   picrulitc,  nuc. 
specular  iron-ore,  pMihmiohme,    uutm     himmith,    bismuthinc.    -til.iue. 
and  uranile,  occur  in  more  or  less  nlniudiiuce. 

According  to  tin-  loetl  OODditio&S  in  which  the  veins  appear. 
(inns  one,  sometime"  nuother  of  i  be#C  nn.icrals  exists  in  greater  abuu- 
dflBM|      'Mini   lire   aftfD   entirely  wanting,  a  circumstance  which  up- 
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pears  Co  have  given  occasion  to  Freie*leten  to  divide  this  group  into 
■ever*]  formations,  which  however  are  n+thing  more  than  various  de- 
grees of  development  in  one  md  the  *arnc  fuiubunrntaj  character. 

The  tin -ore  is  usually  disseminated  in  minute  points  or  grains,  more 

rarely  in  massive  portion*  in  the  substance  of  the  vein,  but  has  often 

toted   into  Use  wall «  of  the  vein,  totnctiinc-  I  manner 

that  it  i*  rather  the  neighbouring  rock  than  the  proper  vein  itaelf 

which  i-  w"i  lh  working. 

In  the  iiiini*  nt  Altcnhcrg  the  porphyry  forming  tiw  trail*  ot  the 
wtTi-msss  itself  contain*  tin,  anil  tt  would  appear  that  the  tucUl  baa 
cryitalliccd  out  of  the  rock  into  the  fissnrc  of  the  ttOML 

In  some  districts,  as  at  Marienbcrg,  Am^aberir.  and  Oelflnkz,  in 
vein*  «t"  tins  BTOinx  the  tin-ore  becomes  lew  pn  at,  H  h3t1  mis- 

plckel  (Arscnkies),  black  blend'.  ohalCDpjrai  reilruthitc  (vitreous 
copper),  boruite,  malachite,  black  copper  and  kuplVrpechcrx  asso- 
ciated i% it li  chlorite,  appear  in  greater  proftu»i'>n;  Id  thai  tbctdai 
assume  entireK  the  character  of  the  Scifen  formation  of  Freie«U-ben. 

Other  veins  of  this  group,  namely  those  north  from  Marieuberg, 
mid  some  near  Annaberg,  (ieyer  and  rg,  proiluee  particularly 

Tintcli  niejrii -kid,  hlaek  Mends,  chalcopjrite,  and  pyrltej  sometimes 
also  grdenn,  but  rtrjf  little  or  no  tin-ore.  These  appear  in  some 
BMftffm  as  connecting  members  between  the  pure  tin-veins  and  the 
veins  of  the  pjritQVJ-ltad  formation  at  Freiberg.  The  Thalh ■■> m 
formation  of  Freie«1cl>en  belong*  i<>  ilii-  class. 

Mi--  vein*  of  the  tin-^ronp.  the  nuinbrr  nt'  ubieli  Mirpa*sc*400.  are 
the  oldeal  in  the  Erzgcbirge.  They  trnver-e  granite.  greeusUm*.  and 
alien  also  porphyrj  ;  but  Maettmei  they  are  thcmseives  intersected 
by  poTpbyne*. 

2.  The  r«al  of  the  PpriHcal  f98c*rorm  are  the  nOOSl  hnpOTtsufl 
■■■  ma  of  the  Erzgcbirge.  They  nu  |mrlicu!;irl\  numerous  and  ft&Iy 
developed  1:1  the  ridmti  "f  Freiberg,  md  form  together »  large  band 
of  Total  \<'<ni'j'"'j)i  which  extendi  fton  the  left  bank  of  the  Qbe, 
near  MoiSBSO,  in  a  direction  from  nnrth-cafct  to  south-we*!..  past  i 
ben  rind  Nossen,  as  far  as  Lmi^cnau  and  <  tederau.  and  NnalK  appears 
in  flu-  district  of  Wolkeuntcin  and  Drelihnrh. 

Quartz,  ilinllogita  am)  dolomite  (brown-spar)  associated  with  uiis- 
piokclg  pyrite,  black  blende  and  argentiferous  galena,  form  the  cliarac- 
terutic  mate  rial-  tilling  these  icin-,  with  wliii  h  nohlc  vitrei  una  are 
more  or  ItSS  commonly  ii.vtunutrd.  Hut  the  abundance  of  the** 
minerals  varies  in  the  different  districts;  Bonn  ta  Dot  quart  Den 

pyrite,  mispickel  and  blende,  sometimes  dolomite  and  diallflgite*  are 

the  prevailing  contents  of  the  veins,  and  hence  ih.-    -mip    L.n  I 
divined  by  Von  Herder  into  the  three  following  fonnations:   i 
imiile  quartz-formation  ;  6,  the  pyritical  lead-formation;  and  e,  the 
nohlr  lead  or  dolomite  (brown-spar)  formation. 

a.  TBS  niit>li-Qvtirt:-f>irnnttion  (the  Bnuni'-ihirf  fonuAtioii  of  Frries* 
Icben)  i*  especially  developed  to  the  north  and  west  of  Freiberg.  The 
ratal  belonging  to  it,  of  which  150  more  important  ones  are  known. 
form  a  long  band  about  four  and  a  halt  miles  broad  uml  fourteen  miles 

long  bet  v,  in   and    Oodeiwi.      Their  Strike  1S  mottle  parnllrl 
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to  the   chief  direction    of  tin     imh.1    fr.mi    north  Mil    tO   *outh-wcst 

(Standing  mid  Morning  vein*).     Their  dip  is   usually  bo  tlic  nortb- 

vrr5t.     This  formation  appears  in  a  moic  isolated  manner  in  some 

-  in  the  neighbourhood  of  Frauen  stein,  Arameladorf,  Uoekendorf, 

and  Dippoldiswalda. 

The  rdii -km m  of  rhe  vein*  belonging  to  this  group  varies  genrmlK 
bctv  rnth  of  a  fathom  and  a  fathom  ;  some  of  them  lur-e  hern 

examined  and  found  rich  enough  to  he  worth  wxn*king  for  more  than 
800  fathumn  in  length  and  above  L'lH)  futhmua  in  ilepih.  In  (hem 
ervMUlliiic,  or  honistouc-likc,  white  or  grey  quartz  forms  the  pre  do 
m.iKini  tilling  mass,  in  which  weiasoro  (arcentiferous  mbpiekel), 
mianickcl  (without  silver),  pvritc,  blende,  galena,  but  e*p( cull; 
noble  silver  ore*,  as  the  pyrargyrite,  argentite,  ami  native  silver,  fre- 
(jii.nily  occur. 

Dulumite.diallogitcand  calc-spar  arc  also  by  no  means  rare,  though 
far  from  occurring  in  such  abundance  n  quarts.  LcM  common  and 
always  newer  constituent*  are:  l'.ii"i  -|Mr,  luirytc*,*ideritc,  stronliauite, 
cclcstiuc,  gypsum,  sdver-fahlore,  fall  lore,  miargyritc,  slcplmuitr,  po- 
lyhaattV)  frewaUbenh^  Mrthv  -mlphuret  of  nilver  (Sill>rrir),,rar:).  fire- 
blende,  redruthite,  rnareasite,  brow  n  blende,  bountointc,  stibinc,  valen- 
tinite,  kermes,  jilumosite,  haematite  and  specular  iron-ore. 

The  aWltl  0*  these  veins  is  in  general  tiruily  attached  to  the  wills, 
and  frciph-ii'lv  |  nt.-loscH  fragment*  of  them,  whu-li  u  hafl  HinOlluded 
with  sphrnmhd  /ones  of  crystals.  These  veins  arc  very  frci|UcntU 
brokeu  up  into  a  multitude  of  branches,  and  the  numerous  veins  of 
the  Neuc  KIntTnung  (iottcs  at  tiraurodorf  are  so  remarkable  in  this 
respect,  llint  they  nppem  '(  onlv  of  a  vast  network  of  the  imwt 

vannindy  ramified  masse*. 

The  veins  of  the  noble  ouartz  formation  are  the  oldest  in  tin 
city  of  Freiberg;  some  of  them,  am  the   Reinsberg  Gluek-Morgrn 
v tin.  are  Iimri  -ed  In   porphv  t\ 

h.    The  pyritioal  Lead  formation   (the  Zeig.  Tuttendorf,  and  Los*- 

nitz  formation  of  Freieslehen)  if  especially  developed  in  the  neigh- 
bourhood of  the  town  of  Freiberg  and  to  the  north-east  of  it.  chiefly 
in  veins,  with  a  strike  from  north-north-east  to  *oiit]i-*outh-wcst,  rii.1 
with  n  dip  to  the  north-west. 

The  foni  have  a  rectilinear  course,  are  from  two  inches  to  half  a 
fathom  wide,  and  not  much  divided.  Tlu-v  coiim  t  prctlnniinautly 
of  quartz,  with  thickly  disseminated  pyritc,  mispickcl,  black  blende 

and  galcua.  with  one  to  six  ounces  of  silver  in  the  hundredweight ; 
but  the  following  miurrnU  also  often  n  ipeai  in  them  :  dolOBsflAj  dial- 
loirjtc,  siderite,  tluor-spar,   ban  tea,  calc-spar,   chlorite,  chalcopyrite, 

(ijrargyrite,  silvcr-falilore,  argentite,  earthy  sulphuret  of  silver,  poly- 
rnsitc,  native  silver,  cerussite,  and  pyromorphite.  To  the  east  and 
sonth-eaat  of  Freiberg  (for  instance  in  <>oitlob  Spat  uear  Juuge 
Hohebirke),  uud  also  m  the  district  of  Ilohnstein,  a  numher  of  veins 
of  this  formation  occur,  which  l.c-ides  pvritr,  rnispickel,  blende  and 

(plena,  frequently  contain  also  chalcopyrite,  rednilhitc.  bornite,  lab- 
or*, axuritc,  chrysocollo,  malachite,  cupreous  liumuiie,  ( -npriir  and 
native  copper,  and  thus  exhibit  the  chnrnelers  of  the  Freiberg  and 
Hoheuatein  fonnatiou  of  Freieslcben,  or  Werner's  copper  formation. 
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Some  >>l   ihe  ftJoai  of  thb  gp  upper  |*rU  r 

domiimn'ly  irOO-om.  as  lurmalite,  specular  ison-orv,  and  BmOPttt 
forming  the  fWfflCT  //.'f  of  the  miners. 

I'll,-  vnn>  of  tin    |  ad-formation,  above  30(1  in  lUUQiMTt 

appear  rather  yonngur  this  the  nobis  qajots  fonutiOR;  th 
uli.ff  rntenact  the  porphyrir.s. 

e.  The  nvhle  },<•("/ f>*"\"t 'on  or  lirotcn^par  format ion  (the  Ilriuider 
ami  rhi*  S('hur(Vnl)iTu  mid  Drehbach  formations  of  Frricdeben)  occurs 

|    I'Mpirilll     fieipieiiev     in     I  lie     win-     SOU!  I ;   -.v .-    I     I: I'm   ilin.',    IICSU 

Hmnd  and  Erbudorf ;  and  in  a  more  isolated  manner  in  the  district 
of  Is  ■•erg  and  Drehbaeh.     In  r lie  majorit]  «i  CaM  the  veins 

oft  hi*  formation   nppmr  partly  with  a  strike   from  north  to  MQtfe 
(llai  rakal)i  partly  with  I  strike  from  north-east  to  south-west  (as 
vertical  (ffawMftdSa)  and  morning  veins),  with  a  dip,  often  at  a   -■ 
low  angle,  to  the  west  and  north-west. 

Th- average  breadth  of  thi'-  :m-  ofwhicfa  hnvc  hern  \\>\- 

•owed  for  more  tlmn  .'((Ml  tti  and  200  fathoms  in  depth. 

Vlrfu  from  two  to  leu  inches,  bat  KM  I  BOttllU  to  one  fcllw— , 

Tk«  man  filling  tbool  is  especially  cliarar  domic*  (br«WB 

MNtr),  tiaHogpta  and  qnuti,  in  frequent  eombntatioa  with  gsdr-un, 
Uende  (both  of  Aen  usually  argentiferous),  mi  .  pj  rrho- 

line,  «iher  f.ihlore .  hfjMm  thai  following  newer  formations  nppmr  in 
a  more  isolated  manner  in  them; — fiJcrite,  tale  ?pnr,  opal,  jaop<  r, 
bnrytr.s,  crlr*thu\  fluor-spar,  ronitr,  nocritc,  chnlcopyritc,  nhlorc. 
■■  hMgjritaL  argentite,  nati*esilur,  earth}  ndpjjraret  of  airier,  twjj 
oasite,  *tephnniu\  phmuuite,  hwmntite,  stilpnoaidente.  The  follow- 
ing are  >rry  rim  Inn  -I  hn  n-  ,  |>-  muinrphitc,  oTitssite,  pccliunwc, 
Mi(!M  anoniOf  rcnlgnr,  and  krriite.  Three  constituents  of  tli  •  um< 
often  show  asimpk,  often  a  repeated  symmetry,  in  this  manner,  thnt 

snarl    mtih  non-aaatiftroa  galena,  blonde,  arispickd  md  pjrite 

(nrm  the  uuler  (older)  bund,  nearest  the  walls;  dlaUogtte  and  doto 
niiii-,  or  brown  spar,  with  the  abort  ores,  but  argentiferous,  and  *Imi 
silvcr-fnhlore,  the  next  following  band  ;  imd  sideritr.  harytt-s,  llnor- 
sjpar,  oak  spar,  pyrargyritc,  nrgentite  sad  native  silver,  tin-  iun.-i 
(newest)  band. 

In  regard  to  their  age,  these  veins  come  after  those  of  the  DObla 
ipiarlz-formntion,  hut  pretty  near  or  very  little  after  those  of  the  py- 

nticaJ  lead-formation.     Tin  y  intersect  the  porphyries.    As  yet  about 
:■;  hi  in< «i-i  important  vema  in  known   brtnwgmg  to  tbe   mmMpa 

foniin'ii'ii. 

3.  The  Uiirt/trjr,  Silver  <iwi  Cobafi  ffroup  is  the  most  widely  ex- 
tended nnd  numerously  represented  group  of  veins  in  the  BngWU 
for  more  than  120(1  \eins  beli.m^in^  to  it  im  distributed  uver  the 
whole  Krzjfehirge,  wherever  its  <r\  sUlline,  rnnwivc  and  FchittOM  rocks 
extend  The}  lire  <  peeinlly  frequent  and  peiiceUy  formed  in  the 
vieinity  of  I'Veiber  •.  M  ,.i  i  ulin ;-,  \nnaberg,  JonehiinMlinl.  John 
r^enstadt  iird  .n  Inn-eher^.  In  their  strike  two  chief  directions 
hi  n  iili-north-east  to  south-south-west, 

and  from  enst-noH  «^^  st-soutb  we5l. 

The  mmen logical  eompoaition  of  these  veins i»  remarkahti  rai i:il>l<-, 
and  in  some  districts  is  altogethrr  dirTereat  from  thnt  in  others.   Tin* 
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has  plfei  nnwiiwi  to  tahritlNn  todMdi  then  bftd  mm  ksthm  Erin 

ili.stinet     ti.rniiition*, — (those     of     l'ohl,     Cla-hot.      Ilal-hrurk,    Anna 

bwg.  Zschoppau,  JohaUDgNrgettsUdt,  Srhnifbcrsr.  Oher*ehlema  and 
Hoeknu),  A*  n  romnioii  character  may  l><  mentioned  the  frequent 
occurri'uee  of  barytes.  of  noble  silver-ores   (jivrarjcynte,  arsenate, 

r«Tlli%     lulplnort     lit'    -ll'-rl.     |>ul\  lm>ile,   Mrplim    :  i      -il'.if).   mill 

r  if  col  ml  r  ora  W|  chlonnthite),  with  which  arc  usually  nuo- 

ciatcil  ore*  of  nickel  and  hi«tinnth  (iiii-kclinc,  ram  me  la  berate,  native 
bmniulli).  Hut  in  iicinv  of  t£MN  TUB  the  btljtM  is  destroyed  and 
has  been  expelled  bv  quartz,  as  for illlMM  m  BOM  * j t"  the  Schnee* 
bog  cobnlt  teiiis.      Witt   the  barytes  nml  quartz  there  is  verv  often 

.-'-..rinii  d  :il-.i  iluor-spar.  dolomite  and  calc-spar.  alone  with  non- 

argentiferous  ttbUL  brown  blende  nml  rimreasite  ;   :t tunes  fuhlore. 

nml  i')i:i!cii|i'.  nil  ftJSO  OCOOJ1  in  great  abundance.  Itarer  minerals 
are  :  rfdl  rite,  eonite.  pinguite,  iisrudo-apntitc,  gUgcrite,  um rite, 
jnrpsnm,  kerate.  renlpnr,  tire-blende.  ■!■■>»!  gltiniH.  n rtf  i .  i-  nrm<uif, 
bmmithiiie.  uninite,  tmtive    copper,  oeru.vsilr.    p]  mmorphitc,  stdnue, 

[ilumosite,  pnlniei,  thraulitc,  <tilnnnMdcritc,  pMlomclane,  specular  iron- 
ore,  i^itheite,  hietnaliie  ami  liuiouite. 

The  texture  of  thi*o  veins  i*  often  in  layer*  with  repeated  sym- 
metry ;  ilie  layer*  nri-,  however,  occasionally  broken  and  again  ce- 
mented •.!-. !  m  i    when  the  texture  appear*  brccciatcd. 

In  tin.*  country  round  FMflMg   the  veins  af  thi*  group  coiimsI  for 

the  iuo*t  pari  «>t'  Imrvt. ■<*  nod  f!ti.»r-*paft  and  1mm, le*  lnhlorc,  also  fre- 
quently yielil  noble  MUrrores,  hut  on  the  other  hand  only  very  rarely 
ores  of  cobalt,  niekcl  and  bismuth  \  in  the  veins  in  the  district  of 
Mnriuiibcr^  Aniiaberg,  .Inuclnmtthnl  and  JohillMftWHrgamladt,  quart/. 
has  already  JWJUUW  much  more  abundant,  mid  cubnll,  nickel  and  b'w- 
timt  li  "!■'■-  -in    -iioim-i      .  ro-.jiieiitly  r*  the  noble  wlver  ores ;  in  the 

veins  near  Schneebcrg  again  the  barytea  is  almost  entirely  expelled 
by  quartz,  and  the  cobalt,  nickel  and  bismuth  ores  are  by  far  the 
most  predoniiuant. 

The  VobtabfTtt  formation  of  Frcie*tlcbcn,  developed  in  acvcrnl  veini 

in  the  Voigtland,  and  especially  characterized  by  chalenpM-itr.  mala- 
chite, limonite  ami  Mdcrile,  with  quartz,  baryU*  and  fluorspar.  a  pilars 
to  be  only  a  mollification  of  the  group  nbw  described  produced  by 

|(K-nl  <  ircuiuMjuiccn. 

The  vein*  of  the  barytes,  silver  and  cobalt  group  «r»  Mine  ivei-nt 
than  those  of  the  tin  and  of  the  pyritical  .silver  Zmxp.  The  time  of 
tin  -ir  formation  cdnrilfa^  ifl  wonhl  appear,  wirb  liie  period  of  the  ba- 

-:.ll,  :i-  i},i-\  mil  i-n-i  i|;r  basalt,  iiil  li;ue  Ihcii  ottfemd  I"  I"'  inler- 
steeted  by  it  on  one  Off Blion 

•I.  Tin'  f'ntifi  of  the  Iron  -tjroup  (Freufslebeu^  Iiolle  ulicrx,  Auc,and 
SehellerlmuiT  lormation)  form  a  large  /one  of  v.  ins  from  five  to  nine 
«  broad,  which  runs  along  the  highest  ridge  of  the  EhSMbbn  from 
E.N.K.  toW.SAV,  Their  strike  ia  at  richt  nnglci  to  the  .lluviion  of 
the  zone,  or  from  N.N.W.  to  S.S.E..  ina  their  dip  usually  ren-  *tecp, 
partly  to  the  west,  partlv  to  tin-  ea$t.  Their  thickness  i^  umally  from 
aix  inches  to  a  fathom,  out  sometimes  even  three  fathoms.  The  maas 
tilling  thrin  consists  of  quartz,  amethyst,  horustoue,  iroii-lliut,  barytes 
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nnil  ilco imposed  felspar,  with  nil  kinds  of  haematite,  p*iloinelniic.  tinto- 
nifi-.    y  How    urhrr.  Kpeenlar    iron-oft1,    slilj  OBf] .1 

manganese  ore.  Rarer  substances  are  :  hthoui&rge,  cnlecdotiv,  agate, 
opal,  alumocalcitc,  fluor-spar,  calc-spnr,  pinguitc,  wderite,  clay  iron- 
stone, poliiuiile,  uraiiite,  ami  BTCT  fni^ineui?  of  anthracite. 

Thfcttf  veins,  of  whieh   about  '200   are    known,  often   ■cpar*t> 
several   |torallcl  dm  1   win  HDMM    \Ilaupttriimmer).     SoBB   of 
leading  zone*  can  hi-  followed  for  from  tire  to  seven  miles  hi 

Tii.  .in-,  inTmgng  to  the  iron-group  are  the  most  recent  vem-wr- 
iiiatiiuni  of  tllC  Eragcoirec,  for  they  jnliinnt  wins  "1  nil  tin-  | 
groups.  Tlit*  process  of  tilling  llu'in  is  occasionally  going  DO  at  pre- 
sent by  depositi-m  of  (he  bjdntod  pcrtrridc  of  iron  from  warm  springs, 
whereas  the  formation  of  the  other  groups  has  eertmnU  been  long  ago 
completed. 

Iron  in  aneh  n  iuli  venal  comttitueut  of  the  tnnsa  of  the  earth,  that 
we  may  probably  assume  that  the  formation  of  ironstone  veins  has 

taki'ii  plalM  ut  nil  tiling  anil  in  minis  niftcreut  ways.  If  this  i*  the 
case,  then  some  of  them  must  be  equal  in  age  to  the  must  U 
other  veins.  In  reality,  <Mimplcp  of  this  ore  turniahed  by  the  so-called 
tisernen  Hut  (iron-covering)  of  ninny  -il.«i  ore  veins,  which,  i"rin- 
stmice  at  Pnschibrairi,  Efl  partly  wrought  for  ironstone  .  and  the  * 
rile  veins,  often  pnrtinlh  t hanged  into  limunitc,  nut]  abo  Im  -inliid«I. 
It  i-  not  InrprobabK-  tlial  tl  mc  veins  peuerally    may  be  consi- 

dered na  the  original  OUtiVOp  of  the  other  vein  formations,  in  m  h 
mantie r,  iluu,  when  thej  appeal  alone,  ire  mai  rappoK  other  \ 
AnZDAtHSH  tO  exist  at  very  great  drpth.<,  which  of  COVIM  Uocs  not 
prevent  ttinin  "iipeifnuil  linMirrs  from  being  filled  mil)  with  irou»tou«. 
It  b  not  improbable  that  most  of  the  mineral  vein*  in  other  regions 
might  he  coordinated  with  these  of  the  Erxgebirge.  The  materials 
for  doing  so  however  do  not  ||  yet  exist.  [J.  N 


On  FtgttMr  Remain*  in  the  SaJt-rock  o/Wiruczka. 
By  Professor  GOppekt. 

[Arbeiten  der  Sehleiischni  OsuUtCaaft.] 

Dr.  GoppenT  has  obtained  several  remains  of  fossil  plants  from  the 
salt-mines  of  Wicliczkn,  among  others,  nuts  of  Jfytmdite*  mlinanm, 
Sternb.,  and  a  new  *peeic« ;  three  kind*  of  eoniferonn  wood,  Uk»>  that 
of  the  brown  coal ;  nine-cones  probably  of  two  species,  rimflat  to  the 
existing  Pinu*  Palfasiana,  Lamb.,  and  related,  together  with  OIU  ol 
tlir  kind.*  of  coniferous  wood  just  mentioned,  to  the  cones  and  wood, 

Pfutfs    OVOwWff  and  Pittite*  ffypsacrue,  discovered  by  him   in   the 

gypsum  formation  of  Upper  Silesia  at  Dirsehel  and  OsernUz.  The 
intunate  connection  of  the  gjpsatn  bedi  of  thai  district  with  the  salt 
formation  has  been  long  known,  and  similar  strata  alternate  with  it 
in  other  places ,  but  tliis  proof  from  fossil  plants  may  confirm  this 
view  Mill  more  fJ.  N.] 
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Exptrincttts  on  the  Formation  of  Coal t  and  on  the  Griffin  of  Fossil 
Resins.     By  Professor  GdPHBT. 

[Arbcitfiu  drr  Schleaift&eo  TlflTMllfl  b  J-  1*M7,  p.  70,] 

Last  yew  I  directed  the  Attention  of  the  Society  to  the  suecessfiil 
results  of  some  Attempts  which  I  had  made  to  form  coal  bv  mean* 
of  moisture,  the  plants  employed  in  these  experiment**  having  b#tt 
placed  for  a  long  time  in  water,  to  which  air  had  access,  and  whose 
temperature  was  maintained  during  the  day  At  SO  Ri  (212°  F.).  an  J 
at  5U°  to  60°  It.  (135"  to  167°  F.)  dunni;  the  iiiL'Iil.    In  this  manner 

there  was  obtained  froCD  mum  plant*  v\-:\i  in  cue  year,  from  others 
OQlff  ifttV  two  yem,  a  product  which  i"  its  flEttfllau  aspect  could  not 

be  di*tiii^ui-intl  from  brown-con  I ;  hut  by  this  process  even  in  two 
and  a  half  years  I  could  not  obtain  a  nbstABce  Mniil.tr  t,<  -i<hh -cr.al, 
or  n  coal  of  o  block,  shining  aspect.  I  only  succeeded  in  obtaining 
this  by  adding  a  small  quantity  of  sulphate  of  iron,  about  <^th  DOT 
cent. ;  which  I  did  in  the  belief  that  the  sulphuret  of  iron,  in  mmmnn 
in  stone-eonl.  has  undeniably  proceeded  from  tlic  plants  which  have 
contributed  to  the  formation  of  the  OQlL 

In  these  experiments  1  used  the  following  fresh  plants  : — 

Fronds  uC  l\ihjpwHnm  rjfu*um, 

M        „    Pteria  nemortttia,  and 

,,       ,,    Cheilanthes  rWU  ; 
Aipidium  filix  man  (fresh  stems), 
Wood  with  branches  and  leaves  of  Pinu*  balsamea. 

Leaves  of  Chamtrrops  hum  ilia, 
..        ..  Cycas  rcvolutu, 
n       »>  Lycopodium  denticntatum,-— 
plants  that  may  be  considered  as  the  chief  representatives  of  the  an- 
ctonJ  flora. 

A  certain  quantity  A,  with  Uie  amount  of  sulphate  of  iron-prot- 
o tide  just  mentioned  ('.'  drachms  to  tl  uiineea  of  frch  plants),  and 
another  quantity    K,   without    it,   wen-  placed   each  separately   in    a 

|>eculiar,  slightly  shut  box  with  water  of  the  temperature  stated 
n  the  Digcstomim  of  the  laboratory  of  the  University  here,  on  the 
2/th  of  February  181(5,  Even  in  two  months  a  striking  ehangc,  an 
incipient  brownish-black  colouring,  wns  observable  on  the  plnnts  en- 
closed in  the  first  box  A,  whilst  the  other*  H  had  scarcely  wholly  ex- 
changed their  green  colour  for  a  faded  hue;  and  when  1  concliul ad 
the  experiment  on  the  lot  of  May  1847,  consequently  after  fourteen 
months,  those  in  A  Appeared  entirely  black,  and  darker  than  the 
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plant!  mentioned  abov*,  which  had  been  digested  for  two  and  a  half 
year*  without  the  addition  of  lalphate  of  iron,  whereas  those  in  11 
onh  ihowod  a  tlipht  tingmg  of  brown. 

tar  from  believing,  ns  I  have  oftt  :j  formerly  stated,  that  the 

thi  ancient  world,  cither  before  or  after  they  were  entombed 

in  the  strata,  were  expoara  to  I  fluid  of  so  high  a  temuemturr.  btri 

only  bmb  thai  the  method  I  emploredj  which  1  wouJa  raomn 

to  chemists  for  analysis,  OfJWCiaUy  for  geognostic  or  geological  pur- 

I  ti»  haatrn  the  proneer  of  the  rbranttiou  of  coal 

-..  eoxnpenaate  fee  too  tnotj  wMeh  we,  with  on  tanaSonl 

Coriatenc*,  aH    to  nnr  laboratories.     To  obtain  a  more  perfect 

product,  it  only  seemed  necessary  to  combine  with  ibitf  method  of 

•  the  actios  of  amniFTa  which  would  undoubtedly  have 

ttOe,  bill    ■■.  rj  difficult  to  accomplish. 

In  the  mean  time  a  very  i  itcDigjble  view  may  be  thus  obtained  of 
the  formation  of  many  foaafl  retina,  which,  almost  universally  origi- 
Rating  from  Conifer*?,'  owe  their  diro  rtiee,  ina  great 

measure  nt  Ifnet,  to  the  peculiar  circunwtniiccs  In  which  they  have 
nncWgona  the  pitxatt  ■  aa  I  hare  AiiuMily  abowoi  par- 

i  j <» 1 1 ; 1 1 1 -.  in  regard  to  the  n  uch  ii  indndi  I  class  of 

bodies.     Wlieu  I  exposed  resin  of  I  d  ALUs,  L.,  for  tl 

atha  Ui  the  action  of  warm  watt  r  under  the  above  condition*,  it  no 

longer  ernelt  of  turpi'iitiii.-,   bttl    had  I    peeoliaf   and   not  unpleasant, 

balsamic  odour,  thongb  >ttll  soluble  in  alcohol.  Venice  resin,  how- 
ever, lost  tlii-  property,  at  least  in  part,  after  being  digested  b  the 
manner  in«'ulioned  from  the  lei  of  May  1X46  to  the  1st  nf  May 
I647i  <>r  for  nitvd  more  to  oiuber,  whii  h 

a*  in  well  known,  »*  almost  wholly  insoluble  in  alcohol.     '1  h 
(MriiiK'nl-.  art    (ciiiiimied.     It  18  thai  BOl  altogether  improbable  that 
l)\  lutaMa  iii.uiihi'iuitiiis  of  the  t*  we  maj     ■  tiecd  in 

producing,  artificially,  many  of  those  resina  which  prujwrly  belong 
not  to  too  mineral,  but  the  vegetable  kingdom,  such  :t    n  'Mmtplwdt, 

amber,  and1  even  eaellite.  [J. 


Oh  the  Water  contained  in   Basaltic  Rockt. 
Bj    Profes.sor  J.  F.  Haism\nn. 

WaTrn  b  occasionally  found  in  druse*  nr  nmygdaloidnl  eayitics  of 
rocks,  eepecially  in  basaltaand  basaltic  anyrgdalotuB.  Stueke  examined 

the  water  from  the  IkwiIi  of  I  nkel,  on  the  Bhinr,  mid  found  ■)  it  a 
small  iu(i|Hi  ;i[>:i  of  (tilica,  aluniinn  mid  magnesia*.  The  vesicular 
cavities  of  »o me  basaltic  amygdaloid*  are  not  uiu-oiiunrnily  fdUd  witli 
water,  ns  I  ban  often  obaerred  among  other  localities  m  ihc  unyg- 
daloiils  of  the  Oehwnheffg  nem  !  i.     It  has  been  imapi 

that  this  wait.  bnntfl  on  of  the  rock,  but  1  have 

no  doubt  flint  it  is  drawn  hy  capillary  attraction  faftto  minute  JlUmi 
from  the  exterior,  and  thus  penetrates  into  the  amygdaloid.*!  ravirie*. 

[J- 

*  Chcra.  Uatcnuch.  einlger  nicderrheln.  Pottil.  1793,  «.  1 19. 
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On  the  Fottif  Flora  o/f**'  Grawrafkr  or  Tranxitinn  Rotk*  o/*Sl  Ltsl A , 
By  Professor  Goppert  of  Brkslau. 

[Kanien  X  ft  Declico"*  Arcliiv  fur  Miner,  xxiii.  pp.  60-72, 1849.] 

In  ranyin^  out  the  commiwion  given  him  early  in  I  he  Year  1 844  by 
the  chief  surveyor  of  nmet,  Count  von  Beu*t,to  espli  i  Silesia, 

Dr.  Goppert  made  the  grauwacke  formation  of  South  Silesia  and  its 

hithrrtn  unknown  fossil  flora  hischii-t  striccfl  of  inquiry,  nd  ilmt.  tt 

particularly  as,  from  hi*-  :u'>mniiitance  with  then*  strata  and  I  heir  ve- 
getable organic  remain*,  he  had  long  cherished  the  opinion  that  the 
grauwacke  possessed  a  peculiar  flora. 

On  the  Transition  Rorkt  n/Sifesia. 
Of  the  now  Kiihili«.iilril  fnrmjitmu.  formerly  known  as  tram  it  ion  or 
grauwacke,  we  have  iu  Silesia,  says  Dr.  Goppert,  in  the  upper  Kuu- 
xendorfer  strata,  pcrhnpi  only  lie  newest  pirt  of  the  series,  the  .-o- 
called  Devonian,  whilst  the  real  might  be  regarded  as  the  LfWtfl 
member  of  the  coal  formation,  the  deposition  of  which  preceded  the 
formation  of  the  coal-measures. 

In  the  whole  LeobschuU  district,  the  grauwacke,  which  is  to  lie  re- 
garded only  as  an  outlier  of  the  great  mass  of  the  fonuation  in  the 
Austrian  l'riiu-ipnlitica  Jagcmdori'  mid  Trojinnu,  forms  more  or  lc*» 
elevated  hills  enpped  with  clay.  On  tin-  deelhirr  of  the  district 
towards  tho  vallej  of  thaOppa,  the  summits  uf  these  hills,  c< 
of  grauwacke  slate,  are  not  covered  with  clay.  Natural  sections  of 
these  rocks  appear  ooh  in  On  rlrv^OUIM.  as  for  example  on  the 
Morn,  near  Castle  Fullstein,  Fort  Meidulburg  and  other  place*. 
Generally  the  nature  of  the  rock  is  evident  only  at  the  quarries,  and 
these  occur  uxmoi  ton  ple&tifUrj  m  omj  rflla  -.  lbs  order 
in  which  Pr.  GrtoptH  timed  the  inarriesin  the  Lfobsdtfttl dUtticC 
and  iu  the  neighbouring  Austrian  Silesia  then  follows.] 

The  composition  of  the  grauwacke  hi  this  upland-district  is  very 
uniform.  Two  chief  varieties  arc  conspicuous,  accordingly  a*  the 
grauwacke  is  disposed  in  thick  beds  or  as  grauwacke-  or  clay -slates. 
The  first  is  generally  grey,  of  greater  or  1cm  hardness  according  to  the 
size  of  the  quartz  crystiils  and  white  inica-fUkcr.  iu  ehief  eorutti- 
tiK-uts  ;  rarely  almost  bluish,  sometimes  reddish  from  tin*  intermingled 
feldspar  crystals,  as  near  Krem-euiiorf. 

The  bra  are  of  varinhle  thickness,  from  one  or  two  inches  to  one 
and  sometimes  even  ten  feet,  as  in  the  quarry  on  the  Mom  between 
Grate  and  Troppau,  which  exposes  a  fine  section  of  from  sixty  to 
eighty  feel  pcrpendicutnr  height.  Wry  often  the  strata  are  horizontal, 
as  iu  the  quarries  near  Lcobschutz,  with  an  inclination  towards  tbi 
east.  Towards  its  tenuiuatiuu  a  itrauiui  usunlU  diminWinn  in  thiek- 
nehfl,  and   the  rock,  from    the  preponder  i  iceous  matter, 

gradually  passes  into  a  jH)ft  hitumiunua  day  -slate,  and  the  mien- flake* 
disappear  ;  or  the  separation  of  the  constituents  is  more  sudden  and 
distinct. 

In  the  thick  beds,  for  instance  iu  the  uuarriea  near  Troppau,  eepa- 

d2 


.;.. 


.iM.K   W.    tlhMOMB. 


rate  globular  masses  an-  freqwnth  found,  either  more  or  less  reddened 
liv  Dviilr  of  iron,  or  blackened  with  cArbonac<eoi!«  matter  |  often  SOD 
eentricnllv  laminated,  mid  of  larious  sizes,  sometime*  of  two  feet  dia- 
tin-  whole  dm  la  often  10  ferruginous,  that,  bv  longexposure 
to  ifae  atmosphere,  it  will,  En  thtcftvict*,  !«•  coloured  ltd,  a*  in  the 

quarry  DMT  SahschuU.  north  of  Leobachuti.     Sometimes  al*o  the  red 

nxiile  of  iron  i-  ihr  :n n  ■•  r ;  -1  of  nil  the  foreign  bodies  contained  in  tbt 
miiiij,  partieuLirlv  of  ('til/unite*.  Coal  a1  so,  generally  anlhracilic,  is 
tnuml  in  isolated  masses  in  the   quarry  of  the  SpitAlinuhic,  near 

Ih-rmlau.  A  proAlsion  of  globulin  iihlvm'*  coloured  IjUlV  by  carbo- 
naceous matter  often  produces  n  change  mtn  hluck  or  gTAQsraclU  <OAJ 

slate;  \-i\  Dm  thidl  layer*  of  which  are  separable,  particularly  near 
tin-  POrfaOe.  This  date  eonsiflts  of  equal  part?,  bj  miA  of  carbon, 
quart*,  ami  clay,  and  i*  ncarlvalwuv*  atVUtUtfl  of  micu-flakc*.  A  pre- 
U-rmttv  of  quarts  gives  una  nbitc  greater  hardness,  bo  that  it  may 
be  used  for  roofiiiR-slate,  as  in  a  quarry  half  a  league  behind  tiriitz, 
near  Troppau.     The  ijuarric?  in  which   this   state  i»   worked   h< 

ated  within  the  mnwacke  districts  it  may  he  looked  upon  a*  pn- 

mary  clay-slate,  iinicu  it  here  anil  there  exhibits  Columitca  of  a 
younger  age. 

Tbeee  cooltj  or  bituminous  clay-slate*,  often  containing  some  lime, 
have  already  occasioned  experiment*  in  search  of  coal,  as  very  lately 
near  Tost  and  in  ilnTcn-ni  places  near  rntrr-PauUdorf  in  the  I-cob 
vchiiti district.  NaturalU  QO  QOol  of  workable  quality  was  fnnn.l,  and 
ilt  e  experiment!  only  iflbrded  a  nearer  insight  as  to  the  nature  of 
tin  beds  at  a  greater  depth,  which  at  Paulsdorf  were  ury  calcareous. 
Peculiar  shell-shaped  i  OOI st  ions  ami  also  several  testacm  were  brought 
i"  !i..:lii  "I  "lin  li.  «  they  had  already  again  closed  the  pit,  I  preserved 
unfortunately  only  one  specimen,  a  sufficiently  duTinet  fragment, 
boVBTCT,  to  be  recognised  as  Lttvites  eonvolreim,  Schlnt.,  the  occur 
rencc  af which   in   Limited   to  the   rirst.  transition   period.     At    lost, 

i'"i  l-fil,    tllCIVIMtA    uLmi    ;if    (  he   pluCC   of  CXpcrillU'Ul     U     ^TVUL   qUUlltJ! 

•Into*  present,  mostly  slaty  grauwoeke,  which,  however,  v  t  >\w 

of  nearly  all  I  ins. 

lire  hi  aggregations  of  conglomerate,  on  so  grand  a  scale  as  they 
occur  for  example  on  the  batiks  of  the  llober  at  Landcefant,  m  Lower 

in,  arc  on  the  whoh  seldom  BH  I  wWl  ;  1  ww  -u'li  on  the  mi!  ley - 
aideS  of  the  gramvacke  rocks  which  nre  exposed  in  the  village  Dirwlul. 
Bceldei  the  atiovc-mrntioncd  Lituite,  I  did  not  succeed  in  Bndfn£  in 
the  district  referred  to,  uny  other  animal  organic  remains, 


(hi  thf  I'fsnii  Flora  of  the  Transition  Rocks  of  Silesia. 

As  to  the  occurrence  of  pkntl  in  tin  loealitiea  above  referred  to, 
thtt  are  always  iparifiglj  to  he  met  with,  And  in  the  conglomerate 
at  Dirvehel  at  one  spot  only.  They  Are  scarcely  ever  found  in  the 
pswmekc  thai  liee  u  Ehick  beds,  btal  in  the  laminated  argillaceous 
bedi  thai  jenerslty  mark  the  divisions  between  the  thick  strata.  They 
occur  in  extensive  layers,  especially  the  more  delicate  remains,  in  grey, 
faintly  rvdilish -coloured  clay,  and"  although  not  in  great  variety,  yet 


GOPPERTOX  tiik  nUHH110)l  ri.nn.i  fir  *u.i>i\.  :<7 

in  such  considerable  quantity  that  ihoy  sometimes  appear  entirely  to 

OflBMM  the  beds  in  wliirh  they  OOCOT* 

The  aurrici  idttttted  north  of  I,enh*chut?.  especially  nt  the  Ktcin- 
inuhlc,  near  Bcrndau,  a?  also  thr  three  at  Kit  telwitr,  afford  the  greatest 
proportion  .  arnJ  indeed  from  tbence  I  obtained  the  Urge**  portion  (it" 
my  collection.  'Hie  grauwacke-slatcs  pw>p*r  on  the  other  hand  arc 
very  poor,  and  only  here  and  there  hare  1  found  CnliurnU'*  in  the 
black,  more  or  less  siliceous  or  argillaceous  roofing-slate,  in  the  quarries 
bdfl  league  In-hind  fi rat:  near  Troppau.  The  slate  quarry  nt  llein- 
zendorf  beyond  Olbersdorf,  ptottcd  within  the  primary  clay-slate  di- 
strict, is  quite  destitute  of  vegetable  organic  remain*. 

It  wn-  nm>t  int.-n  -tin;  tn  inr   to  find  throughout  tins  district,  .iof 

only  sonic  species  renerallv  ilistributtil,  hut  also  Mich  as  1  bid  hitherto 
obacrred  only  in  the  allied  formation  of  Lnmli  drat,  I  Hltnn  h  1'alktn- 
berg,  Hnuiworf  and  Altwasser,  and  which  it  baa  ill  minmon  with  the 
oldestconl  t'onnriiimi.   Ti-thrx-  litter  hrhmgfl  ^7fjBMW«qjCf<tWw,  which 

oecum  in  the  Leob<e.hutxqunrri<*,  nud  ut  (iriitznenr  Troppnu,  Mocker, 
Lasitz  and  Dirschel,  but  nowhere  so  abundant  and  in  such  distinct 
specimen.*  as  nt  Ijuideshut  ;  but,  from  the  soilness  of  the  clay  Iwds,  I 
never  succeeded  in  obtaining  a  good  hard  enhiuct -specimen.  Tlic 
Suf/enaria  aculrata,  I'rcsl.  is  found  in  the  quarry  at  Dohrislawitx, 
on  the  right  hank  of  the  Oppa,  right  Dppofltfl  to  the  Weinberg  of 
llultschin,  altO  CulamittA  caivurfonnU  ;  much  more  plentiful,  how- 
ever, in  Laudcshut  limn  here  Wnh l\  'li-t  uuuUdaud  tube  regarded  us 
typical  of  the  Silcsion  rrauwaekearc  two  xpocici,  G*lamit*n  tran.tif:. 
aud  0.  dintant,  Oopp..  the  former  distinguished  hy  the  longitudinal 
ribs  not  dying  out  at,  but  extending  over  the  joints,  the  latter  by  the. 
ribs  standing  remarkably  distant  one  from  another.  These  have  been 
found  in  fragments  nearly  everywhere,  and  even  in  quarries  destitute 
of  all  other  plants,  as  for  example  hiVules  the  .dime  cited  place 
the  grnuwackc  at  Tost.  At  the  same  time  with  these,  f-pennlly  in 
the  soft  clay  beds,  occur  delicate  linear  leaves  with  parallel  fatal,  of 

which,  however,  I  found  only  a  few  specimens,  KUBffWIMri  pel  b  ".  h-it 
not  once  fixed  on  stalk*.  I  provisionally  MM  them  Nargyrrtithia 
puni/fa.  I^caa  widely  distributed,  and  found  only  b  the  BptfalsrtUlh 
quarry  uear  Berndau,  but  occurring  more  plentifully  in  Laudeshut,  is 
a  Colnmite,  which  from  its  itigmnrin-likc  senrs  I  call  Calttmitr*  ttia- 
rwrnWrfw  ;  another,  long  jointed,  DO  joint  being  found  in  a  length  of  a 

foot  and  a  half;  the  excessively  delicate  //y/»r>io/>/n///jy<v  fVeWor/rV, 
from  the  first  quarry  near  Kittclwitz;  the  Sage/tana  polymorph  a, 
(iopp.,  from  the  Stcmmuhle  quarry  Mtf  Herndnu,  occurring  also  in 
Lanucshut  i  the  remarkable  Pac/typAttru*  rrfrayoni/*  from  the  third 
or  southernmost  quarry  near  Kittehvifz,  and  at  Dirschel,  Mocker,  and 
Lasitz,  alao  in  AHwasscr  and  Lundrdiut.  In  addition  to  Knorria 
imoricata,  St.,  from  [.audeshut,  four  new  and  as  yet  imdcscribed 

Species  of  this  j*cihib  are  here  noticed. 

When  the  black  globular  eoneretiono,  occurring  in  the  grnnwacke, 
are  somewhat  comprised,  they  hear  u  resemblance.  t->  v. me  nut-like 
fruits,  but  are  quite  destitute  of  anything  like  organization. 

The  following  is  a  catalogue  of  the  plants  hitherto  obaened  in  the 
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?auwackc   or   transition   formation  of  Silesia  and  other   countries, 
hose  found  out  of  Silo  sin  arc  ninrkod  thus-  +. 

CI.  I.  Plant.*  cellulares. 

A.  Aunvllir. 

I.  Algw. 
Chondrites,  JV«/. 

fsntiqmu,  St,     Transition  limestone  of  the  Island  Linon,  near 

ChriMmim,  Norway. 
tcircinarus,  St.     Kinnckidle,  Sweden. 
tNvaaigii,  Gapp.      Hiuniiiclsbcrj:  in  the  Hnrtx(Jtomrr). 
•f-teneflus,  Gc.jtji.     Srlnil. mbCrg  iii  tlie  TlJirtx  (Kftmsr) 
Sphirrorocriiit.  N/. 

tdeutatu\  5/.  Transition  limestone,  near  Quebec,  North  America. 
taerrn,  St.     With  the  foregoing. 

CI.  II.  Plant-*  vaccc-lakes. 

B.  Monoeotvledonea  crrptugoniBc. 

J.  KquiwUcow,  D*C. 
Cn\nm\t*s,  Succ.  #  .WAV. 

obEcpnu,  Gz$p.     01.  Hausdorf. 

camueformi*.  Nc*V.     Coal  formnnen  BUST,  France,  and 

England  ;    and  tin-  irniiM'riii.n  |i inn;tt  ■ 
dilatntii*,  (injtp.     Srtbwhuti,  ItrmrUn,  Mocker,  and  Ijixitz  (near 

Leobasofitl)i  and  Toat;  Gl.  FalkenUerfc  and  Ahwasser. 
ROMtlni&UZtj  wfp<     Kiitrluit*  war  Leobschiitx,  and  Lande- 

ahut. 
transition!:,  G9fp-      Landcxhnt,  Altwatarr,  Bogendorf,  and  Gl. 

Falkcnliirtc  |  Leohaahfiti  and  T- 
migTiianoidcs,  t',hpp.     LimlrOiut. ;  Bemdau. 
tuberculatum,  (Hipp.     Lnndesliut. 
t*nui*«imtiM,  CfJpp.     Gn\U  near  Tropjmu. 
+Vollsii.  Ftrpn.     Huiidawriler,  Baden. 
Taruiliiin  KiumIc-Ihii. 

Equisetites,  Sttrrnb. 

tradintux,  >7.     Tnntitiafl  formation  of  the  idler  St.  Amarin  on 
the  Upper  llhine. 
•t.  Asterophyllita*,  l'n</ 
Aaterophyllitea,  /J/yn. 

clcgima,  G&pp.     Gl.  llansdorf. 
+pypm«us,  lirgtt.  Prod.  p.  ISO.     Transition  formation,  no  loca- 

Eh  giroi. 

tRo-nieri,  Or,pp.     Rnniinelahcrg  in  the  Hart*  (Rimer). 
Bornin,  8tm&, 

lionna  -t'l'iiliii'iilulu,  ,SV.       t.iimli-sliiit. 
4.  Filioe*. 

n.  Spheiiopfertfe&t  Gopp. 
IlymenophyUites,  <- 

Gendorfii,  Gnpp.     Luidcahnt. 


GoPPERT  ON  TdK  TRANftlTION  FLORA  OF  SILESIA. 


M 


b.  Neurop(4ridest  trdpp. 
CjrckmUrris  Brpn. 

dissect  n,  Ghpp.     Gl.  Falkcuhcrg. 

frondosa.  G/ipp.     Murker  and  Laailx. 

tnniitolin,  Giipp.     Gl.  Fnlkenhcrg. 

Boekschii,  Gfipp.     til   Fnlkenberg. 
N<r^grratliiit,  ft, 

mnta,  Giipp.      Kittrlwitx. 

posilla,  Gapp.     Kittelwitz,  Berndan,  Mocker,  and  Lasite ;  and 
Altwaaser. 

c.   Ptcopterides. 
Cyatheites,  Giipp. 

flMmi,  uhjtp-     Herghauptm,  Baden  (Brongniart). 
Pecopteris,  Bryn. 

Joegeri,  G&pp.      Landoshtit. 

5.  Stiginariop.  I'ny.  8,-  Qtgp 
Stigmaria,  Brgn. 

ficoides,  Ghpp.     Gl.  Falkeuberg  and  Uodeihnt     Coal  forma- 
tion. 
Anrixrmphyllum,  Giipp. 

Btigniariieforxne,  Gnpp.     Laade&hut. 

tnimitum,  Gr,pp.     Bcmdau. 
Didvmupbyllon,  G»pp. 

Schottiiii,  Chop.      Landcshut. 

6.  Sigillaruc,  Ung. 
Sigillarin,  Rtrjn. 

fSternbergtf,  M&nst.     Grauwackc,  near  Magdeburg. 

unduliita,  Gnpp.     Landcshut. 
fVoltzii.  Rrgn.     Transition  formation  at  Ilniulswcilcr,  Baden. 

minutisflima,  Gnpp.     Bogcndorf,  Lower  Silesia. 

7.  LyrojMxUnae. 
Lycopoditca,  Brtjn. 

nciculnrii,  Giipp.     Lower  Kimzendorf  near  Freiburg. 
Kuoma.  St. 

imbricata,  St.     Landeshut ;  and  about  Lcohselmtt. 
tGappirti,  BJBii     Grnuwacke  of  the  llurlz,   between  Neuhof 
and  Lnutcrwerk  (R&ncr). 
arirulans,  Gnpp.      Kittrlwitz. 
lonL'ifolia,  Giipp.     Dirarhel. 
Schruimnimia,  Ghpp.     Kittclwitx. 
acutiMin,  Gi)j,p,     KitCabriUi 

tpolvpliyllft.  &      UnustliAl  iii  tlio  Hart*  (Rrmer). 

tJnglerij  Rhm.     Between  Noobof  and  Leiterberg  (Bb*tr). 
fniegastigma,  Rfim,     With  the  foregoing  (Rimer). 
Sagenaria,  Brgn, 

oculcaU,  Prral.      Dohrislawitx. 

squamosa.  Giipp.     Gl.  Falkenbcrg. 
nolvmorphn,  Gnpp.     Landcshut;  and  Berndan. 
tVeltheimiana,  Prcsl.     Grauwackc  near  Magdeburg. 
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Aspidiaria,  PreaL 

Gocppcrtiann,  0UMf.      Grauwacke  at  Wemigcrode  (StttAJrr). 
acuminata.  Qtpp*     AltWMI 
tattcniiata.  09pp.     Grauwackc  of  the.  Hartx  (/tower), 
hchyphhrus,  C^top. 

irtiit^onus,  Gmii     Lam Lcafcsri  Hid  GO.  FtfkmlMigi  Kittdwitz, 
Mocker.  Ijwitz.  and  Dirsehel. 
Megaphytum,  ArtU. 

Kuii'mmim,  Qtgp*     Dixschel  and  LeobachtiU. 
Rothcnhcrgia,  Cott«. 

-tHolUbenii,  Cotta.     Grauwaeke  of  the  Rothcnbcrg  near  Sa* 

(The  last-named  species  Dr.  Goppert  believes,  from  the  dwp-< 
of  the  scars,  10  belong  to  the  genua  MegapSyiMM.} 

The  uprnr*  hen*  brought  forward,  although  few,  about  nitty  in 
number,  and  by  no  means  of  plentiful  occurrence,  yet  with  few  ex- 
ceptions generally  distributed  throughout  tha  formation,  appear  will 
lilted  to  be  regarded  M a  peculiar Flora,  which  »r  |  ally  term 

the  Transition  Florn.  Qoqaeftlonibtj  they  deserve  a  separate  mono- 
graph,  which  I  have  pet  about  publishing,  separate  from  tnv  oilier 
works,  in  a  supplemental  tolumeto  the'  Nova  Acta  Acad.  (  .  1..  Nat. 
i  ids.'  I  have  hnd  the  Ton-going  paper  by  mc  for  three  years  and 
a  half,  and  delayed  its  publication  uutd  the  completion  of  further 
researches  ;  hut  I  now  publish  it,  thinking  the  subject  not  to  lie  with- 
out interest  at  the  present  time. 

Dr.  Goppert  en  .elude*  by  stating,  that  in  the  forthcoming  extended 

work  on  the  Grauwacke  Flora,  lie  intends  to  include  not  ouly  an 
account  of  the  fossil  plants  of  the  BihtJM  grauwaeke,  but  of  toil  of 
other  countries,  mi  which  robjeci  he  will  he  glad  to  receive 
ideations;  that  II.  v.  Stiehlcr  of  Weniigerodc  has  communicated 
some  new  species  from  the  grnuvracke-slatc  of  that  place ;  and  that 
lately  in   the  ^rnnwuck"'  i>I'  tin-    Rhine  province,  previously  regarded 

as  destitute  of  fossil  vegetable  remains,  he  ha*  observe  I 

btQMD  and  near  Coblentx,  a  new  Alga,  Hafmritrs  Dcchmiamis, 
Gopp.,  previously  discovered  by  11.  v.  Dechen. 

[T.  R.  J] 


Oh  the  Results  of  the  fittest  Researches  explanatory  of  Carbonic 
Acid  Exhalation* ,     By  G.  Bischoff. 

[  I.iunh.  n.  Bran  it's  Jabrh.  (.  Miner.  1H49,  p.  72!»,  And  Verhindl.  dcr  Niederrbcin. 
OewUicu.  *u  ttuim,  IS  19,  23  Feb.] 

Dischoff  found  that  carbonic  acid  was  gradually  separated  from 

carbonate  of  lime  b\  silicic  acid  with  (In -  enupcratitm  of  boiling  water. 
Thi*  ih'eniiipnMtion  took  place,  whether  the  silicic  acid  was  hi  a  *«.lu 

ble  or  insoluble  condition ;  for  even  finelv  pulverised  quartz  decom- 
posed the  carbonate  of  lime,  the  process,  however,  in  that  case  Mag 
rather  slower.  Carbonated  oiydulc  of  iron  (Spiitliei-niMeui/  md  '!ic 
carbonate  of  magnesia  behave  in  like  manner;   the  latter  is  dec- mm 
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posed  even  more  easily  and  in  greater  quantity  than  the  carlwmatc  of 

lime.      The   more   facile  decomposition  of  carbonate  of  magnesia  is 

shown  by  the  fact  that  even  boding  water  by  itself  separates  the  car- 
bonic acid  from  it,  this  not  being  tin*  ca.su  with  the  carbonated  oxy- 
dule  of  iron.  When,  therefore,  either  limestone,  dolomite,  or  iron- 
stone-spar occur  At  a  depth  beneath  the  earth's  surface  where  boiling- 
wnter-heat  exist*,  and  wnfer  hits  MMfj  carbonic  acid  will  be  ilriven 
off  from  these  carbonated  salt*. 

The  Soffioni  on  Monte-Cerboli,  &c.  in  Tuscany,  discharging  boil- 
ing-hot vapours  from  crevice*  in  the  limestone,  must  come  from  a 
depth  where  boiling  heat  exists,  and  it  is  very  probable  that  the  ac- 
companying carbonic  acid  arises  from  the  above-mentioned  causes. 
The  same  must  be  admitted  fur  the  curlanm'  acid  discharged  so  ulmn 
dantlyiu  the  neigh  lx>urhood  of  the  Lnachcr-SiT,  in  tin*  volcanic  EWj 
and  in  other  places.  These  exhalations  proceed  from  the  clay-elate 
formation.  According  to  the  lawn  of  the  increase  of  temperature  In- 
wards the  centre  of  our  enrth,  we  may  calculate  that  boiling  heat 
exists  at  a  depth  of  about  8600'  in  these  districts,  and  this  depth  is 
certainly  within  the  limits  of  the  clay-slate  formation,  which  is  ciileu- 
lated  to  be  at  least  a  mile  [German]  thick.  Calcareous  beds  (trans- 
ition limestone)  and  quartzose  rocks  occur  at  this  depth,  waters  penc- 
trate  tbereto,  uud  carbonic  acid  is  separated  from  the  limestone  as  in 
the  nbove-mentioned  experiments. 

To  account  therefore  for  the  origin  of  carbonic  acid  exhalations,  we 
m  .  1  no  more  Assume  that  tlic  nVua  moat  b*  where  n*d  heat  exists, 
which  presuppose*  a  depth  of  at  least  five  miles  [German] ;  for  the 
clay-slate  or  any  other  M-ilimcntnry  formation  may  he  the  *eat  of  the 
evolution  of  the  pis,  since  only  m  the  moderate  depth  of  about  half 
a  mile  [German]  the  material,  required  are  present.        [T.  R.  J.J 


Account   of  Mammalian   Remains  found  in    t&*    Brown    Coal   of 
IS  until),  near  Novt,  on  the  Kroatun  Coast.     By  I>r.MoRrTZ 

HdUNl.S. 

[I^onh.  u.  v.  Rronn's  Jahrh.  f.  Miner.  1H49.  p.  759,  and  Mitthtil.  Fremiti. 
Naturw.  Wieu,  \M$.  iv.  pp.  83-86.) 

The  Mndoler  valley  extends  parallel  with  the  coast  of  the  Gulf  of 
QDUDtrO  -Ij  German  miles  iroin  south-east  to  north-west.  Both 
of  its  sides,  occasionally  very  steep,  consist  of  sandstone  and  clay- 
alatc  ;  these  rocks,  on  one  side,  arc  overlaid  with  limestone,  which 
elsewhere  appears  to  have  been  washed  away  by  the  floods  that  ex- 
cavated the  valley.  In  this  valley  lime  been  found  two  kinds  of 
coat;  glance-coal,  pure,  thick,  very  shining,  brittle,  and  exhibiting 
a  transition  from  brown-  to  stonc-conl  ;  and  brown-coal  with  diatitict 
woody  texture,  dull,  earthy,  and  brown.  Prohiildy  the  former  be- 
longs to  the  Wiener  sandstone,  Macigno,  or,  according  to  Morions 
latest  researches  iu  Istria,  to  the  Keuper ;  whilst  the  latter  is  ter- 
tiary.    The  former  lie*  on  a  very  hard  sandstone ;  and  the  latter. 
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forming  a  stratum  Sty* thick;  liaa  ibote  and  below ic  nhaid  black clay. 
Here  have  ken  f<mnd  j»;*rll>  in  the  browu-eoal  and  partly  in  the 
rlnv  b«d  beneath  it, — 

1.  Mastoifon  myMlfWdM  OlTT      A  whole  upper  jaw,  with   t'«  ur 
m.iliir*  .ind  two  fragment!  of  tusks,  of  n  young  individual. 

2.  Tapirnt  prtivux,    Kaup.      Of  ih«-  UppCf  jaw,    01  .    llir 
*i\th  and  seventh  dextral  molari  -.    of  the  lower  jau\  tin-  two  MaldM 

teeth,  tin-  Bnt,  M-cotul,  third,  and  fifth  dextral  molars,  and  the  sixth 
sinistral  molar. 

3.  Cercus.    A  molar  very  similar  to  the  upper  molar*  of  the  little 
CcrfM   Ktmfjy,  from  the  Krof.il*. 

ETUl  remmdl  u*  forcihlv  of  Mavence.— Ed.  J  Anita.] 

[T.R.J.] 


Fossil  Eggs  of  Snakes  in  the  Freshwater  Limestone  at  Beiber  near 
OrrKMiAt  ii.     \\y  Prof.  Bi.uk. 

[Leonlitnl  a.  Bronn '*  Jahrb.  fur  Miner  1H49,  p.  673-675.] 

In  the  mineralogieal  cabinet  of  Hon*  C<  R6$sler,  so  pre-eminently 
rich  in  the  natural  <nn:  .;'u  of  the  Wetterau,  1  noticed  several 
h»ugisli  ajMbapad  bodiea.  ilmUar  to  uihcis  that    I  In  u*Iy 

•Mil  at  the  house  of  llorr  Witte,  at  l'raukfnrt.  And  these 
were  -<■  niui-h  the  more  intonating;  u  lonu  loubl  -'.ill  existed  with 
regard  to  their  origin;  §omc  considering  them  to  he  inorganic  con- 
cretions, whilst  others  regarded  theni  as  organic  bodies — fossil  egg* 

of  make*  or  lizard*.  Hut  nit  Miic  ran  doubt  that  the  latter  is  the 
red  idea  .  for  the  grVAl  uniformity,  with  respect  lo  shape  and  size, 
of  tin  .liiti  rent  specimens,  ami  1  have  seen  more  than  fifty  of  them, 
would  nukfl  them  u-rv  raoarkaUe  u  Inorganic  product*,  unkfl  thb 
\\cw  n.i,  oppOltld  l>v  I'tln-i  proof.  Tluv  an-  S-lli'"  lonj?,  and 
;i-()'"  thick,  'fill*  mil*  taper  off  in  so  nearly  h  uniform  manner,  ilmt 
one  ctid  scarcely  appears  broader  than  the  other,  They  are  altogether 
re  cylindrical  Quo  the  tgff  of  birds-  Some  specimens  are  here 
null  r  i  ..'i  omewhat  compressed;  which  is  easily  sect  in  iuil  r.ir  bj 
tin*  soft  condition  of  the  alicll  in  a  recent  state.  Externally  the  sur- 
face is  for  the  most  part  rough,  like  a  wrinkled  skin. 

These  bodies  eoiwi.it  generally  of  calc-spnr  ;  l  tlunnish  rind  of  which 
supports  tin-  ratal  surface,  whilst  tin  maida  is  more  or  less  hollow 
and  covered  with  Uttlc  calc-snar  crystals.  Sometimes  an  elongated 
cnlc-apar  -trrtrhing  from  side  to  side,  neeupie-  the  egg.  In  COW 
|.i*clnw  D  some  of  the  enlenrcou*  matrix,  in  which  the  eggs  are  found. 
has  penetrated  into  tin-  jnrid6|  in  another  it  constitute*  the  whole 

substance  nt  the  (bull 

The  fomi  exhibited  by  the  cole  spar  crystals  sre  a  teey  acute 
elongated  Sralnio-ln -dron  combined  \tith  the  jirimaryUhombo-hcili"n 
(HIT.  R),  and  a  less  acute  Bcakao-hedron  with  the  mute  Rhombo- 
hedron/(--.'K.-l'R.). 

To  enable  me  to  make  observations  myself  on  the  fossil  eggs  and 
the  conditions  under  which  tln-v  occur,  if II .  Rosalcr  and  Witte  had 
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the  kindness  to  arrange  an  ilCflHJOU  to  tin   place  and  show  DM  On 

exact  spot. 

'Ilu-c  egM  are  found  b   tl  formation  of  tl  ict  of 

nbudii  woof  half  n  league  B  n  Qm  Milage 

of  Beiber,  in  the  quarries  ou  the  rood  towards  Seligpnsxadt. 

A  bm  Id  -li  wntri-liji-  I  ich  is  bcrcal>out  exposed  in  several 

quarries    exhibit*    n  l  to   ten    inchat  thick,    whirl* 

uBtngiiidkaKk  by  ■'     ofl  loamy  nature  I  as  above 

and  below  it.  In  this  the  eggs  are  chiefly  lo  be  met  with,  for, 
according  to  the  statement  of  the  workmen,  they  occur  fCT?  seldom 
in  the  hard  strata.  TJicwhoI--  rt.i-k  helnn^-  (n  (he  Pallidum  lime- 
stone, since  Pahdina  acute  (LittorinM  AI.  ttraun)  com* 
poses  chiefly  the  mass.  These  little  -lull-  ;uv  in  re  abraja  enveloped 
in  a  calcareous  coating,  and  are  hi  M  together  by  a  more  or  less  pure 
calcareous  matrix,  so  that  the  rock  lias  a  more  or  less  oolitic  appcar- 
:imv       Ai   Isolated   spot*    calc-apar  traverse*   the   rock    in   lines,  or 

pOMfl  i tacit*  in  druse  entities,  in  columnar 
The  limestone  is  partly  white-,  partly  more  or  less  coloured  )elfow  In 

hydrnted  oxhle  Of  iron.  fcunutiuies  the  eolour  E|  arranged  in  stripes, 
which  traverse  Kb  Bggl  also,  «Ii*-n  tin-  bUteV  m  tilled  with  the 
matrix. 

The  stratom  that  contains  the  eggs  is  moist,  and  so  soft  that  large 
piece*  can  with  fiffloalty  be  mnoi  M  ;  by  nqpoaura  to  the  air  it  be- 
comes somewhat  harder  and  gradually  becomes  white  aaid  chalky. 
The  egK*occurin  ihi*  bed  ruber  -m>J\  ..r  'm  ^rnutiv,  Then  are 
found  UN  both  in  this  softer,  as  well  18  iu  the  harder  part  of  the 
rock,  s  large  EM  IfatUaca,  id  nun' 

plentifully  a  small  Uvlix  \  also  Ctattxifia  Mmoides  and  JJrrhnmin 

From  what  we  have  said  of  the  character*  nn  tfl  of  these 

fossils  and  of  the  conditions  under  which  they  cvist,  it  results  that 
all  Edea  of  their  liinri'uiiir  OOOl  n-iiunnry  origin  must  fall  to thr  ground. 
Concretionary  POokv  m  loTUtou  Ron  within  outwards,  but  here 
exactly  the  opposite  ha*  taken  place  ;  lime  in  solution  hiw  jxnnrAird 
the  parehmeiit  like  shell  of  the  ejtg  and  has  hem  gradually  deposited 
on  its  inside,  ami  1 1 . 1 1  s  pnatTfad  the  form  of  the  egg  after  the  organic 
substance  it-elf  bad  disappear,  d. 

I  oonakbr  therefore  theaa  fbea3i  to  be  the  eggs  of  snakes,  perhaps 
of  a  Coluber;  they  are,  hoWeref,  somewhat  too  tnrgc  for  eggs  of 
tin:  < '( I ubcrs  or  lizards  now  existing  in  the  uei^hboiuliuod. 

Lixards  lav  their  eggs  in  warm  sand,  but  manysnnke>  lay  them  in 
moist  gronii'  l  or  in  in  i,  eren  under  water ■    8udfa  animals  could  bi 
lived  hcrr,  on  the  banks  of  the  Maine  ami  fhe  IMiine,  and  ham  it  - 
posited  their  dggl  iu  the  culcareuus  mud,  when.-  perhaps  an  uUET 
Of  oaktNOQI  matte**  not  only  prevented  the  hatching,  but  fuitli  pad 
the  peoritatkn  of  the  tggB- '  |T-  It.  J.] 
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On  the  Jtemiins  of  Vcrtthrala  from  Ihe  Wiener  Basin. 
By  Dr.  Mukitz  Homnks. 

I^tmli.u.  «.  Br..m>\  Jahrb.  f.  Miw  'A.  ird  Mitthed.  Freuad. 

Naturw.  Wicii,  1849,  iv.  pp.  176-178.] 

The  following  were  collected  bv  Ilcrr  Joseph  Poppokck,  of  Felda- 
berg:— 

1.  From  tho  Loeaa  at  Pcldnberg,  several  tooth  of  A'qvu*  cabalhn 
and   HhutocrrttM  ti/horhimiM  ; — between   Kubcushiirg  ami    1 1 

i. .  ill  of  tfm$  eaMIuf.  Bq$  prison,  and  a  fragment  of  an  antler  of 
Off  fill  0VyMfW  In  talk  of  ftqpjfcai  primipemut  aldo  had  prerjously 
liri-u  bond  then). 

2.  From  th«  tertiary  und  and  gravel  between  Hnbrrsdorf  anil 
Kelt  DMT  W&tendorfi  twoteetli  of  2 k •  vtherivm  giganteum 
and  (hip  of  Arfrrothrriam  inrijirvm,  A  yellow  colour,  staining  ihc 
inside,  dwtjiipiiflln-  the  tenia*]  Oron  m  Locas  tecchy  a*  Morlot 
obsoncd  (Wien.  Mitth.  III.  B.  p.  \0'2) ;  the  same  condition  diatin- 

ibca  the  teeth  of  the  Amotherivm  from  the  similar  leetlt  of  the 

iMMOetFOf  tirfairkmut, 

S.  From  the  Leitha  IfaaftatOPaXaf  Garschenthal,  between  Feldaberg 

1    Striiialntiiiu,  u  ti.Hith  nf  UuiiintiAia  <  i  (remain*  of 

which  have  hitherto  hern  found  «mlr  to  the  tertiary  wind  of  I. Mi- 
ni the  millstone  molaase  of  Wallace) ;  teeth  of  Oxyrhim  xtphodom^  Ag., 
O.  DfMarii,    Ag.    (fou&d    also    at   Waltec  I,    Galeu*   aduncus,   .' 
logons,  Ag.,  and  Mytiolates  Flaitiingeri,  Mftnster. 

I,  From  the  caverns  of  Ycpustcck  and  Bcziskala,  near  Adamxthal, 
north  of  Brutin.  teeth  and  fragments  of  jaw-bone*  of  Ursus  spcltrua 
ami  h'fp'ux  nibathts. 

Dr.  Homes  odd*  also  a  description  of  a  fragment  of  a  jaw-bone  of 
i'.t  foplodom,   Uayci    fJahrb.  lW4u,  p.  471),  from  the  Ld 

limestone,    to    which    species    alio    belong    the    teeth    liiat    Partseh 

(Jahrb.  18*17.  p.  578)  ascribed  to  Pataomtryg  Kanpii,  Me> 

|  List  of  other  species  of  Wrtehrata  found  in  th|  Diluvial  and  Ter- 
tiary Beds  of  the  neighbourhood  of  Wicn  { Jahrb.  lK-lT.  p,  577-681 

(Anthrticf'thrritna  XroiisttHitmsc,  ParUch.)     Brown  coal. 

( Fixde&enmte,  ParUch.)     Tertian'  aaml  and  gravel. 

{Hippothfrium  graeitr.)     Tcgcl  formation  •,  and  bellying  on  brown 

coal. 
i'  liitfvna  sprfiftt.)      Diluvium. 

[Maitoda*  angustidrns.)     Tertiary  sand*  and  gravels;  and  Leitha 

limestone. 
{Pattvotkerium  Jurtfionmsr.)      Leitha  limestone. 
(Illitmvrro*  mcjshwv,)     Bed  K'inK ou  brown  coal j  millstone  inolaaae- 

trriiirv  miikU  and  gravels  ;  and  Leithl  lirnest 
( Vertebra  of  *  Yiacca.)    IVgel  formation. 
(Teeth  and  Bone*  of  Humiunnts  )      L.  Ethl  limestone. 

(JSmy4  isirrf'iim,  Meyer.)       Leitha  linn -' . 

tthtiphorn* polygonum  Meyer.)     Tertiary  sand  below  the  Leitha 

lunestone.  [T.B.J.I 
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a  Tn.  \.  MiiMtiMiuKii''  BiMKiaca  Banc-    (Fo&iU  /'/..<■/,<■. 

lirtirhsifrt  v.  JoilA  VN'i:«  Mii.uh),  8l     PetCllbui|b  1SIT. 

[Description  of  foMil  fish  from  Siberia.  '  •        Miller.] 

The  im|>rr-ii.n^  of  Ii-h  from  Silicrm.  winch  m  rln  .lijed  of  the  pre- 
sent in- 1;  iii  r,  oocut  iu  11  tin-  iinlr,  which  i><-  -iiii- .  i  In'  oarapace 
of  n  crustacean,  also  OOQtainC  remains  of  the  larv;c  of  inserts  and 
I  IIt|i\,  Tin-  flhdk  represented  of  the  ii.itur.il  size  at  pi.  II  *, 
fig.  6.  arc  tlif  most  abundant.     Thcv  have  no  resemblance  whatever 

to  l!i  ■   hlii  II ■•    -if   liniihe    iiMilliiM-i,  i-il  In- 1    »■  1 1  It    ifjiiitl    i   i   l  Inn 

form,  their  extraordinary  thinness,  or  their  microscopical  Structure; 

they  hate  however  tin   noil  complete  analogy  with  the  shells  of  0 
tain  rrustacea,  particularly  the  genus  Limnar/ift.      I  1,  p  ired 

slices  of  tbtftaH  shells  with  ihtxeof  Urn  tertin*  microscope, 

and  find  them  to  agree  in  every  respect.    These  fossil  shell*  then 
undoubtedly  belong  to  a  crustacean  closely  allied  to  tin-  gun 
not   indeed  identiral  with  it.     Thll  is  a  cireutustnii*_c  of  lUil  im- 
portance in  deciding  the  nature  of  these  shales,  inasmuch  as  the 
existing  Liinnaditc  live  in  fresh  water.     I  should  not,  hovrrv.  r.  him- 
eonjidored   the  resemblance  of  thaaa  hIwIIm  to  thai     of  Usuuk 
sufficient  to  prove  tin*  to  In-  a  freshwater  formation,  lin'l  not  Hen 
v.  .MiddcndortTlntoly  informed  me  of  the  facts  long  ago  observed  by 
hint,  which  had  com  iiicod  hiiiMwieii  in  Liberia  that  Uftb  "■ -■  .'  I'n-'li 
water  deposit.     Pint,  tha  ooourrtfiM  of  il».-  hind  bodj  «•<'  ibi  I-u-va 
of  an  insert  del  nledly  helon^iuy:  tn  the  Neuroptcrn,  hut  which  can- 
not he  referred  to  uj  of  the  asking  gram  of  thai  dii  i  k>Di  as  the 
three  long  feather*  at   the   posterior  i\lrrin:Ty  resemble  Kphetmra, 
while  tin-  |irin-r«^i-9  of  the  bud}  -rillCfl  ftl  the  »idc  of  the  abdOBQGO  ft- 

mind  m  *>!*  LttMUa  and  /fiarJbta  vvoudly.  the  occurrence  nf  a 
mollt^k  baring  i  wry  great  resembta  '.-WW.     Heirs. 

Mulili-ndorir  informed  me  tlmt  lie  had  seen    m  Siberia    .  n  of 

bludc,  in  which,  together  with  bnprwrioM  of  ftabj  m  shtU  (ehJ 
/ih  casta)  occurred  closely  resembling  a  Pelud***,  particularly  a  half- 
grown  P.  vwtprini.     Amongst  the  selectmen*  of  shale  with  imprta* 
♦  The  plate  docs  not  accompany  ibis  Translation. 

VOL.  VI.— PART  II.  i: 


46 


i'.OGICAL  MEMOIR*. 


*knrt  aent  to  I  iiltUndorff,  U  one  ermtainmg  a  specimen 

i.llnsk.    Dr.  lYo*  be)    i'  whom  I  bded 

that  tin-  ahell  in  question  cowl  I   lot  I*c  ditfingnwbed  froi  finaa. 

Under  these  circumstances  it  tnay  lie  A»un*d  ns  certain  that    the 
bod  K  to  *  frv-lnrater  lorrnatinn,  and  it  is  fa   9m 

same  time  higbi)  probtUo  I  tertiary. 

i  i     tbi    it         ■■:.!  rtory,  ns  itic  lish-iinpressioni 
metal  IfC  DOl  "t"  surh  a  nature  as  to  give  any  certain  dat;i 

gc  -■('  the  ft>n  I  that  the  charactar  of 

the  Mi  in  the  above  rctnaii  ■  il  onoo  rrorindi  in  of  tbi  b< 

TcleoMci,  which  first  make  their  nppCaTnltte   in  the  history  of 

crcsti  it  chalk,  and  ate  the  prevailing  fom 

DOT   living  n5  well  as  in   the  tertiary  formation*.      At  the  nunc  time 

lha  Sab  of  those  'hale*  hi  nablaaoc  to  certain  fpecie* 

of  Thimop*  which  occur  in  the  lithographic  ularlj  to 

the  Thri**op$  etphalm  of  Agawiz,  at  least  in  the  position  of  the  fins, 
the  grout  number  of  gill-ravs,  la  i   ■  nut  tad1  ■uabarofthe  m- 

ti  lifi.    and  in  iK.  .semblance  ha*  been  already  noticed 

ling.    The  genu*  Thru*  ii  !i  bdonai  to  the 

(iaiioi.l  i  i -ill v  abxbtlj  ehaiaoUrialk  of  the  Qanoid  Inn  . 

little  indeed,  tlint  in  thaw  general  feature*  they  nrr  closely  allied  to 
the  fannoof  Um  Trlooatai  v.  Inch  have  not  yei  .d  iu  the 

tithogranhic  si 

Ifwo  bid  uot  poBseaacd  the  above-mentioned  proofii,  vhfct 
cKpiiTocall^  iboa  tnal  than  ■nfreahvater  shale*  nd  of  the  tertiary 
ajre,  we  niight  have  been  led  by  the  rejeuibUnce  of  oar  fish-imp 
moiik  '->  il:  ■  TAritiop*  ccfJitiUi*  to  regard  ihem  •*  •■    •  •■       Ban*        the 
Thriuo)*  has  not  been  iouud  iu  any  thaKtho- 

graj'lii'  lbaka>wnmoJt  he  otTafcl  Dot  lo  attach  too  touch  importance 
to  the  I-  i  fonn  and  structure  of  the  fins,  and 

aanU  for  the  Siberian  fish,  which 
an*  undnuhtedh    Teleostri. 

It  aYOoU  abo  appear  that  the  genua  Tkristap*  ahouU 

into  two  nVtiml  v 'iirni  :    for  the  WmUjpi  rqi  Ait /a*  of  Agassi* 

a  few  ot  not  possessing  outt  Mm/lm*  on  the  rinlena 

portion  of  ihfl  buck,  do  not  appear  to   belong  to  the  earoo  getnu 
TftrtMops  which  contains  specie*  with  owa  nuVnpnoM  on  thai  por- 
tion of  the  back,  uul  wlneii,  m  n  :i|  juv  uBofhlom  fin  the 
..■  |im-,tv.,,i  i.i-u ii  -r  by  the  Hbiosopf  crp&atu*  nor  by 
nafl  nah  QiaooTovcd  bj  Hen  .               lorn, 
WbaUver  Dama  may  ha  given  in  tha  TAnmcp*  e<y I0IW1  *o<l  it« 
•mod  apadol  «hUl  must  be  Bepiiriitcd  irom  TArtMop*,  then  »re  ton 
snhHeicnt  reasons  for  not  uniting  tlietn  with  the  genus  of  the  Siberiaa 
I  uiii-t  noJ  oniit  to  obsefve,  t)iat  amongat  the  i^uera  of  thing 
Hah  I  "  "■  <-  BOM  '"  which  the  Siberian  fosul  tish  can  tie  rvfenrrd. 
in  order  Uj  drfignatc   bis  gemut  1  hare  choacu  the  name  lyaonn 
to  signify  that  the  fin>  are  placed  in  the  same  way  as  iu  the  Pike. 

LvroriMii  Minni  ndorffii,  MtUl. 
Dnenp/WN.— The  head  i*  equal  to  one-fourth  of  thevholc  1  i 


IfOtttt  Avn  middendoiuf  on  tcwstl  rwn  from  siarm.i.    17 

of  the  fi»b.  The  j»wv  arc  provided  with  very  »mallf  and  often  »cnr<cly 
viable  teeth.      The  numlier  of  «re*l  -Win  by  (he  gill*  Ml 

-  considerable ;  in  &ocne  ajwcimnw  ekrht  to  twelve  could  he  di- 

tm.  and  tlin  -■  ml 

fiu  U  placed  mu  the  anal  fins  Hi  w  hind  the  ami  fin*  and 

has  Ivn  soft  or  articulated  ray*.    The  anal  Ha.  of  *iiniho 

:m  I  form,  has  fourteen.     Tlie  vci  ninal,  halfway  be- 

u  the  root  of  the  ventral  tins  and  the  anal  fin.     The  tailorcaml.il 
fm  U  forked,  with  equal  D|  «•.     The  ray-jmnU  of 

the  caudal  tin  arc  three  time*  *»  long  iu  they  arc  broad.  There  are 
about  fortv  or  more.  v«rtrliTie.  When  tluy  are  so  displaced  that  the 
Bide*  of  the  joint*  arv  they  appear,  M  >11  ttM  ease  of  Ute 

Tkrissop*  of  the  lithographic  Mate*  urnier  similar  circumstance*,  like 
riajrpi  filled  JD  inth  M-me.  The  r.ul  of  the  v<  rubral  column  rather 
■pprotohaf  the  Upper  Kobe  of  die  caudal  fin.    Hm  ncj  pair* 

t>f  rib*,  all  comparatively  thin.  The  scales  arc  round.  e\tromrfy  tUiu, 
}  to  i  of  a  lute  iu  sue.  lad  ten  magnified  obscure  CODS  itriti 

lutes  on  their  tippet 

The  viae  of  the  fish  is  B  n  I"  I  and  upwards.  In  the  aliale  are 
impressions  of  much  larger  1  n it  -imilar  fiah,  but  of  which  ihfl  frag- 
ments are  too  Miinll  to  aflciir  of  any  description. 

The  Siberian  fiata  belong  to  the  ot  itonri  of  HfiOi  r-    It  i« 

UapoaaiUe  to  jpvc  the  family  of  the  fish  with  any  certainty,  alth  > 
it  ia  probable  tin!  they  tielong  lo  il v  ■  »f  the  I    i 

On  one  of  the  dab  j  w  of  another  fi«h,  with  coin- 

Sirativeh   I  tog  pninud,  and  curved  teeth,  represented  to  pi.  '' 
g.  3,  and  magnitii'il  twice  the  natural  mxc. 
PI.  I  I,  fig*.  U  S>  Lycoptera  M"flctut</r$i,  twice  the  natural  aire. 


Appendix  respecting  tke  locality  tchtr?  ihr  Fish-impressions  were 
found.      lly  Hruu  v.  Miodknookii  . 

By  Mime  mistake  Prof.  Miiller  npp<  to  have  received  a 

notice  I  had  prepared  respecting  the  locality  of  the  abe  bed 

N  iMctl  it  as  an  appendix. 
It-hnpitaeloM  an  the  earns  ae  thoee  to  which  I  alluded  ia 
my  hut  notice  from  Siberia,  addreuicd  to  the  Academy  (Bulletin,  p, 
U),  and  for  which  I  am  indebted  u>  the  ieai  "f  Mi   N  [i«>w. 

Mr.  SeaalaDW  gave  me  the  following  information  re-pectha>  their 
eitc: — About  140  to  i;»0  wcrfit*  S.  ol  NcrtschinHk,and  distant  about 
70  wcreU  from  tin.-  mare.it  i.uiut  of  the  Chinese  frontier,  the  little 
river  Bvrka  (probably  the  MqnsjnHatl  iiattie  for  an  inapproachable 

rt)   falls  00  the   rijht   banl   im-.  the  Turgn,  and   about  -III  ni-r-ta 
ffl  the  spot  where  the  Turpi  itself  falls  into  the  Onon,  also  from 

the  right  bunk. 

Upwardi  from  the  nbowMnentiant*]  nooth    I  the  Byrica,  »  *laty 
clay  forms  the  n-rht  bank  of  the  Turga,  which  ha.*  nit  for  it-nil'  u 
deep  and  nart"H    >.-,!  intheelay.     About  RX  i<Tt  belon  Bm  n 
of  the  riaty  clay,  and  in  the  flftj  iwlf,  are  found  tltr  mapresiiutia 
above  described'  bv  i*rof.  MiUJcr.'     Fuh  and  ahclla  all  lio  together, 

%2 
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■Ill)  i.m  iu  M|inrntt  lav  ■■■  that   «hiir   -fi.li-  OOCUI  at  tlir-  very 

odor  of  llie  haul,  ftsh  iff  found  by  digging  fiirthrr  inland. 

taoea  bowerer  (jLfamaa&e)  no  found  at  mother  portlun  of 
the  bank  in  question    probsblj  (he  sits  of  an  indent1  pool).    The 

slaty  eta  baj  iiiii  i  el  been  dog  tfaranght  but  intends  uniformly  dowu- 
wardx  wiOirmt  nn\  eltOI  .it  [<  i..     Tin-  QppOf  Ksjen  are  some what  gr-  ■ 
ptfhaf'*  from  tin*  remain-  "t'  il  composed  >i  b. 

About   in  rents  to  tuc  south  of  this  locality  commence  the  broad 
endlm  plates  of  the  Mongolian  m.  ppe-i. 

On  III    hunk  i-l    tin    •>  In- hi.  iibout  30  Nont0jilHnrliiriiiiniT.il 

Of  theltagR,  iinjiiesafane  (•!'  fish  an*  also  «aid  to  occur;  according  to 
report,  tDOfCOTi  r,    li-   date  is  there  full  of  little  flake.*  of  mica. 

[W.J.  H. 


Oh  /Ar  t'»nn<if;,n  of  Dolomite.     By  Prof.  G.  Porcbhammf.r. 

[Orcr-tijrtovi  i  .In  KoOrBflM  D— II i  \  iileiiikabcrnet  SclikuLu  Forhandlmgcr, 
p  83-90.  June  29,  I*  jfc] 

8ixf»:  Dolotnieo  tirsi  paid  at& ration  to  th«  maraasJnrrons  nmeetooe 
Of  tlu*  Alps  called  after  liim  DolomiU,  this  rock  has  often  been  mi 
object  of  research  .  hut  ..nl\  ftftcfl  I.  '•  '< m  Bflch  bad  pointed  out  the 
Important  part  ft  plays  in  theTjrol  AlpsaiidatBewalpJacesmGer- 

y,  boa  its  inflncnoo  oa  the  gcologtesJ  tustorj  of  toe  earth  been 
lull;,    rn'niruizi'il. 

1    rbooafte  of  lime  and  carbonate  ot'  magnesifl  oecur  in  the  i 

edin  rariom  proportion*;  Iwt  nomenclature  u  ye*  bu  En  nowisc 
ih'in  mined  to  srhicb  coxnbinetkHM  the  terms'  common  HmcatODt," 
"dolornitic  bmestone/'  and  "dolomite,"  should  be  respectively  ap- 
plied. 

We  hare  hew  to  determine  the  proportion,  in  sseesj  or  other- 
wise, in  which  the  two  SaomoTphoiH  sales,  carbonate  of  magnesia  and 

carbonate  of  time,  arc  combined.     Thfl  OthcJ  -unditious,  baroness  aud 

specific  gravity,  are  here  of  less  importance,  as  they  are  independent 
uf  the  ijMiuititv  of  magnesia  present.  Hm  structure  of  lie  stone,  1 
mq  rrinnrk,  here  a*  m  tlic  ea*c  of  limestone,  can  be  of  little  im- 
portance for  the  oetcrnnnatioa  of  the  different  kind*. 

Oni  common  b'mei  tone  contains  i  very  tmall  quantity  "f  magnet:! 
Chalk  from  AlinilrlilK-,  in  the  neighbourhood  of  lvingsted,  is  com- 
posed of— 

Carbonate  of  lime    98'MM 

Carbonate  of  magnesia     ....        0*37 1 

Solphati  of  time 0-073 

Phosphate  tfHme 0" 

SfllOB in;;', 

Argilla  and  iron 0  06  ' 

100000 
It  contain'  itiemfilU  about  J  percent,  of  carbonate  of  magncsii. 


lOHCHIllMMl.H  ON  TIIK    FORMATION  Or  UOLOM 

TllC   liiMr.iMlir   iVlttll    I'.iviii    ci intuitu — 

r'arlawuitr  uf  lime     !-_'lr 

'  -ir1     i' -  if iraigntih   . "!'- 1 

Phosphate  -.1  '.iiim- "-I  ,.-. 

Iron  and  manganese    0*278 

Inmiliil.U-  mnucr 0-39!* 


l!» 


(00-000 

Tlii*  coiiIjuiih  therefore  barely   I  per  cent.  nf  earhonate  '.if  magnesia. 

The  shelly  Anthracite  from  the  Transition  PotDtttiOD  ftl  BocnbolM 
contains — 

Carbonate  of  lime 91 '02 

l'arlionrtti»of  mngiiCMii I '02 

In-nliilk-  in  add,  :ml  precipitated  by  ammonia..        »'i; 

Organic  mutr.  r,  water,  nnd  lo*.    ,  ........  IN) 

L00HW 

Hereto  belong*  also  the  Phryrancn-limcstonc  from  till  base  of  Gcr- 
govia.ncarClennoiit,  in  Central  ranee,  vMbhttHUUtfl  of  small  fl 
water  shrll.%  composing  the  tubular  cm  ■  «t'  lun.il  iostcttf,  umilai  to 
I  In-  caaca  conatructeil  liv  the  lanic  of  PAfWOMd  yrumtia  mill  Othoi 

apncil*  of  tins  yyu\  -  -a'   flu-  pri'.inl  il:i\         II  rontaiim — 

Carbonate  of  lime 01*52 

Carbonate  of  magnesia  .  .  I  "01 

Insoluble  matter    '2  '2  I 

Iron  and  manganese 0"58 

Organic  matter,  water,  and  [CBB         I  6fi 

100*09 

Oilier  liiiir.Kmr-.   ci-im|Miaei1   nf  aliclla  and  corals,  present   Mtuilnr 

EropQrtkm ;  the  mil  quantity  of  carbonate  of  magnesia  pittOll 
cing  derived  from  the  organic  Bubstnnce*  that  bate  also  supplied 

the  carbonate  of  lime. 

I  have,  for  Knottier  mu>|><i«<-,  niml)*cd  a  large  quantity  of  enralft  and 
shells  of  marine  animal*  with  the  follawhijc  results  :— 

Astra.'*  ecUuloM  contain*  0*512  per  cent,  of  carlioiiat*  of  magneua. 

Mrriazoon  truncatuni  ...  ]0*  I  IN 

Heleropnra  iibnilutii.iiili  ...  0  352 

K<rh»m  fnltaciM  II  1  Itl 

KrTMitlijiora  retlrulatu  ...         D*594 

Coiollluin  iidbilr  ...  2-132 

bbUpptnk  ...        G-3C2 

[f  «».  uiiiii  fin-  tiinnU  to  whieh  ('i>ruiiint.i  :ui<!  ftu  belong,  the  pro- 
portion of  magnesia  amounts  lo  about  b  per  cent,  of  the  mass  of  the 
corals ;  and  when  they  paw  over  to  the  loswl  state.  |1  bfflMMI  pro- 
portionally increased,  as  the  orgwiic  constituents  cQsappeSX. 


Ml 


(II  ln'.alvc*  I  !»•'  ninrrf:— 

contain*      0 -«ar  ptc  cent,  of  carboaato  of  taaaotU. 
0-705 

:  000 


TritfinluU  p*illfcCOa 

Modiolus  papiuna  . 

Pinna  ui{cr>,  Hod  Sea 

Of  univalve* ; — 

Centlutim  lolo«fl"i'i  na 


0-4H0  nrr  cent,  of  carUmai-'  of  niajmeaia. 

n-189 


Of  ceplia1o|>oda : — 

Sepia  (mm  Stp\+) 
Of  annelids : — 

-jU  -i1-  A toe] 

Hi  ■«!:(.  -M  mean, 
Bdpolfl   iti.|iiflr»,   ff oixi  1 

the  Forth  B  a, 

-ran* 


<onum*      (VIIH  |i<r  <cnt.  of  carbonate  of 


cootaim       T'C  44  |*r  cant,  of  cvbonaU  of  niog%»ia. 
V4W 


1 1  .i  the  Coralfttm  and  i«*  family  from  amongst 

the   '  oVnm/a  a ktnangil  tin-  oUki  low 

.imaU,  llit  qui  t-noda,  foiuni  in  t| 

■  '-..  remains  in  p-nunl  ijh-It   I    per  Ctn1      We  can,  therefore,  COM  I  v 

explna  why  limestone*  composed  of  such  animals  ustt  J 
aiailiii'  proportion  nf  magnesia. 

It",  then,  wo  fix  the  limit  of  tbc  proportion  of  magnesia  that  a 
limestone  may  contain  without  losing  its  character  of  a  "common 
lllBMtOBC'1  al  2  per  cent.,  we  shall  UTC  that  hunt  which  ifdttcr. 
mined  by  the  cireum  i li  limcHoncs  are  natnr- 

[iom-i!.  iuhikJ\   Iiv  the  rcmaina  Ijf  llllW  efJOWlilig  nipiaticaiiiriiaL*- 

It   ;»    litiH-.ioiu1   eontaina    roon     thiiu    2    pCT  CCDt<    **f  earbon»l''  of 

magnesia.  !  term  it  "dolomitic  limestone."    It  (bUowfl  fan  tin  lb 

rvftlionh  that  Serpulat  aui  necessarily  furn  I  e  limestones 

tiiat  un-  coo  ideraUjr  nrh  i"  magDoaiii  the  now  hold*  «»od  with 
i  'I    /.-.«,  and    probably  some  other  families   of  animals. 

The  end    botmdawy  between   the  "eommou"  and  the  "dolomitir 
lim<  somewhat  lu<  rbltmry,  m  the  presence  ol 

brent  apctiee  md  rtrierjc  itai    ti  less  proportknu  mtai  be 

umially  aocidi  Ota]  ,  .iinl  the  BON  t  mi  ^  be  avid   of  the  boandaVT-lme 
betsroen  the  "  dnlomit  c  limestone  "  and  the  "  dolon  id- 

That  nuk.   ]»'»wi\iT.  I  call  "dolomite,"  in  which   the  proportion 
hi'  earlm .i.ite  of  magnesia   is   more  than  13    per   cent.;  and  e 

after gtre  mj  masons  fur  tin*  determination.    Tuna,  then,  "du- 
loSkitic  limcitont    'will  have  i  2  and   13  pel  JHth)lo 

abofi   13  pi  r  otnl  •  of  carbonate  of  mega 

Then  in  some  naiundUu  who  would  consider  the  character  of  <lo- 
lomli    I         lependem   >n  rta  granular  cryi  I  il  inc  •  tincture,  i 

he  pfOgKM  li.  ii  of  an  t-n.  -I.i  j-i  :  rnrr  and  II  i  II 

already  a  compact  doblTJlh      end  Others  follow  this  example-      Dolo- 

iii  this  respect  is  -nhjod  'otheaaim  conditiom  aa  .ineitonrs; 
it  haa  it?  DOnpad  and  iti  granular  crystalline  rarii 


roaciin  una  1  os  the  pohmation  op  dolomi  1 

neralogista,  it  appears,  will   sBow  ii  *€  value 

mill    KM      l.ili.ui!'.     ll.:l    inn:.,    Mr   i'ii.i!  (  of  lime 

una  cnihoitnte  of  magnesia,  or,  At  least,  I  ant-pro- 

1»ortion  of  the  carboiiatt  I  siltl.  Bui,  Meormng  to  a  numbt*r  of  aua- 
v*r*  1  hnu*  uv.uW,  rarhonntr  rf  UflM  and  carK  |  arc 

not  Combined  in  the  compact  dolomites  in  nnr  nmnlc  equivalent-pro- 
portion, which  I  hart  «*nlv  found  iii  the  gramdar  crystalline  larietiesi. 
Dim  tnjgbl  therefor*  samme  that  the  ecsttpacfl  dolomite  i<  ■  mech*» 
furr  of  carbonate  of Jim  cad  cutionata  •  >f  magnesia,  mh 

the  granular  cnM.Allinr  dolomite  is  a  real  double-salt  [carbonate  i>f 
lime  :md   -ii:i  - 1 1 « -  - 1 :  *  |  ;    lint    I  linir   fiUin  I  .l.i. 

'    Iimim  PsXOf,  thai  thin  al«)  contains  a  don  i  i 'eouaJ  atom* 

of  carbonate  of  lime  and  carbonate  o'  with  pure,  or 

nunriv  |nm-,  carbonate  "f  lime.  Whtn  indeed  i  treated  Uui  dolo- 
mite vi  if  it  :i.  .u  ;».;.(,  :i  wtl  I'urtlv  Ji-.Mi.Kid,  inn!  there  remained  a 
coarse  white  powder.     Tin  KHttbfe  part  conniMvd  of  - 

CirbouuU  ofliuif 97*1*3 

Clrbanata  of  nagnrais ,       2*87 

100-00 

The  iu*»iluM<    portion,  (in  tin;  nthi  r  hand,  was  composed  of — 

Carbonate  of  lime oB*$8 

(■nrlKuiati  of  magnesia..    11*48 

100*00 

Thh  last  proportion  aln  nnti  fo  rnnal  atoms  of  the  two  sail- ; 

buixtill  um  lime  alkdith  predominates*. 

Tin   well-known  dolomite  from  Full*  Sunderland  "* 

»1.ho  to  this  group.    It  behatts  In  the  same  maimer  when  Ire 
with  acetic  add,awhi1  lav  powdei  remaining  in  large  qnaa- 

Illy,    tl"     ioiiioomIiuii  of  whieh,    however.     1    tinvt   Out    \rt    luliy   CX- 
auiim-d.       \n.i    I   tliinK    ir   \.i\  probable  thai    tin-  . 
nre  mechanical  mixture*  of  carbonate  nf  lime  and  n  dolomite  composed 
of  equivalent  projiortions  of  the  two  carbonated  suits. 

The  next  qoewon  i*  of  far  greater  imp 
I  relations  of  the  dolondti  ;  hut  [  matt  hero  omit  to  uotktsoBc 
of  the  most  important  phenomena  connect,-.!  with  ths  formation  of 
<lH|urrii[i\  as  I  am  but  iGghtlj  acquainted  with  .the  doloi 
luatiiiM  of  the  Alps,  and  can  hart  i  iffidcatlj 

intiinare  with  the  disputed  ami  rerj  difflcall  questions  connected 
«iil.  Von  Buch'a  dolomite  theory,  I  intend,  therefore,  here  to  treat 
of  Qu  compact  dolomite  cml 

In  the  Bourse  of  this  rammer  I  have  discovered  dolomite  in  the 
chalk-hill  at  Faxoe,  wt 

ordinarily  (Bostratsi        The  Faxoe  tinu  kalk]  lie*  at 

si.'mi. llini  betwwn  ri.  Jk,  which  b  the  lowest  itratam. 

Had  fnim  which  it  b  separated  only  by  an  iaooxuidcnblc  day-bed] 

*  In  onli  \act  equivalent  ptOportioaSj  there ikould be 54*4  carb.  lime, 

and  45'Gcaro.  magin 


■ad  tto  linurioN    Lib)    ■  m  tSAtUdaMMflfod^ 

sot  audi  teriiedbya  [uaniitj  ofgeaiuWftftda,   b 

hill  at  racoe  n  bu  n  hitherto  nndef amrined Uttdmeea,  hot whisk,  lor 
reason  to  be  \v  rtwlta  given,  1  fix  at  about  100  fat.  For  a  loug  I 

m.i.  rl,  in£  hlrntmn  v  a*  not  known,  and  no  other  overlying  itratum 

mi-  rliiv  ttl'  the  ^rn**l-beds  [Rullerteeos-Leer]  ;  so  that,  when 
i     -i  pointed  •it:'  tin  triii-  geological  icleifait  of  Use  atnatsv  aa  ] 

usually  adopted,  1  was  obliged  to  support  my  TOWS  by  the  similarity 
of  the  peculiar  to^ilri.      Two  year*  »iuw  a  linie.Mone  was  disco v 
in  the  Tntti-kulr,  nbtfli,  like  tbi'  upper  Fa  toe  limefctoupnt  StemAliut, 
contain*  it*  peculiar  fossil*,  and  u  farther  elmractcrized  by  it  ^  com- 
[on  and  the  loborttiaitc  Hint  bed?     Tin  basement  stratum  is 

rat  ucftci'Ulilied   with   precision,    bill  we   have  obsrned  cludk  at 

ntasj  planes  aro  ud  I    ■ 

tii.it  toe  liill  itself  rati  upon  a  rnbed  ehnlk  plateau.    Tins  lawll 

strengthened  by  the  fact  of  the  bane  of  the  raxoi    Bill  being 

rounded  by  a  circle  of  springs,  that  probably  hate  their  HOitfl  be- 
tween thi    porous  Fteoe  and   tbj    vrUiag-ehalk,  wh 
latter,  hj  reason  of  tbc  closeness  of  its  iiin-  Dcnnpooasl  paitirka.  op> 
poai  -  tin.-  fun  her  percolation  of  water. 

At  n  spat  in  the  Toitckule,  between  the  Euneetooc  ami  the  from 
Limestone*  a  perfect!]  distinct  bedi  composed  of  n  yellon  celcnreons 

xnnil  [Knlk«nnd],  intrudes  \UtAf,  tod  in  this  ktrntmu  globular  masse* 

of  dolomite  occur.    These  bodies  frequently  attain  more  than  a  pot 

r  -iit.  ami  an  often  united  n > t .>  irregular  meaaca  similar  t<>  those 
with  which  on  an   loqaatDted  fttnn  other  dolonm  ■  mis,  espe- 

cially from  Sunderland  in  the  north  of  England.     The  dolomifa   I 
tains  no  fossils,  whilst  thi   Favoe  limcatouc  [Faxeekalk],  tlie  yellow 
calcareous  sand  [Kslksandl,  and  the  limestone  [Iiin 
ranhaneed  with  remains  "i  marine  ittuuud*.    I  may  add,  thai  the 

flint  of  the   limestone   sometimes   penetrate*   flu-  globular  dolomite 
ni;i>M-H  ;  mid  (hid    there  in  unl   found  En  the  whob?    il    Ftune  Hill  the 
■   trace  ..['  a  chemical   pliitmim  aetinn,  i  vecpt  it*  being  the  scat  of 
fprings.     The  I  !h  <t .  of   H  Oj   have  degraded  tii-  .. 

lOOk   are  everywhere  \ i*il»le.      Wherewr  the  « ■■  t :< U 1  i i : : ■ 
jiom'd  of  a  mingled  uui  »jd«d  Tnii-im-nt*.   these  nre  wiper- 

(icially  covered  with  a  coating  of  lime,  yellow  and  ferruginous;  and 

/it   many  placce    the  :■•   -ii'   hemim-    imlir-tin^ui  mn   a  lau'i'  "t" 

irOOUl  -iiilrr.  The  (hick  limestone  strata  nre  performed  by  Mb- 
mcrou*  large,  pcrpr ml indnr,  tabular  bohaj  having  a  diameter  of  1-2 
feet,  The  workmen  call  them  chinmey • ;  they  resemble  t lie  hollow 
pipes  that  nre  frequent^  found  m  ihe  Danish  and  English  chalk,  the 
origin  of  which  is  DOW  usually  ami  with  great  probability  referred  to 

the  action  of  excavating  springs. 

These  Springs  ha\e  lorined  the  dolomite*  not  bydirerth  dtpOSttlDnj 

uirhonat-  neaia  hnniyhl  up  I'nuu  lielou  I  \>W  State,  but 

by  the  fin  bOAite  "f  Hnie.  Mm  hy  thrm  in  .tujtpntsinii,  tfecOBDDOtOkfl  the 

mmgneria*ttU qf  tJU aea*ipa/sT.      \i.d  indeed  r lie  globular  form  nl- 
waji  aaaumed  by  the  Paxoa  dolomite  ik  a  proof  of  itk  fbrmatko 
means  pf  aprbgi      I  hu  cannot  indeed  well  conccfoc  that  these  glo- 
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tailor  nia.HH'S  were,  formed  in  nny  other  manner  than  that  in  which 
the  KarUbad  pen-:.toue,  confetti  ili  Tivi.li,  nud  all  similar  formations 
compmed  under  the  term  Roc-stone  [Rognstcncu],  originated. 

il  El  taoqgfct  about  hv  water  in  <mm-  of  UK)  M  pnrntes 

anil  brings  up  small  pmin •'  ■  .  a I  which  linCi  dUcngagtd  bj  tin? 

eneapr  Off  the  CUbomB  ueid.  II  drjit.Mted.      \s  long  as  (El  M      I  |>.im:e 

pnrticl»  remain  waahed  about  in  (he  water,  (!■•  v  mu-t  uaturalK  he 
round,  as  tlic  isolation  is  perfect  on  nil  side* ;  hut  wl:.  n  the]  ultimately 
becou  b  -"  bee?]  dm  toe  rater  cannot  keep  then  In  i  Kate  of  mo- 
tion Mtt]  liwrtfbN  floating)  they  *ink  dowumirds  and  become  united 

by  menu*  ot*  the  disengaged  lime  into  connected  m  The  for- 

mation uf  Karlsbad  tnki  i  place  in  llie  -nine  iimrmci  ;  mid  the  Ofilj 
variatiou  in  the  form  of  the  two  dennsiu  is,  thnt  the  KarUbad  piso- 
lite ha*  a  rouchoidal  fracture,  which  is  new  found  in  the  dbtofl 
spheroid*  of  Faxoe,  nor  in  that  from  FuJIwell  near  Sunderland.  But 
tnerc  it  tin-  greet  diticrciiee  nt  KarUbad  and  the  other  pin. 
honed,  that  nt  the  former  the  opting  ha*  a  sabaerial  millet,  wliil-1 
1 1n-  mi  In- 1  s  Ii.mI  Mibmuriiie  nutlet  a  ;  it  ml  it  u  natural  tint  in  the  lirM 
ease  far  more  numerous  Entermptiooe   Dial    OeOUTi  a*  exprewted  by 

tin  (uiuhoidal  fracture,  thau  in  the  la*t,  where  the  great  body  of 
water  must  make  the  separations  far  umii   leirular. 

It  iwulta  from  the  foregoing,  tha  izc  of  tbfl  IfhevoUfl  is  a 

measure  of  the  force  of  tin  rpriugs  ;  and,  for  compari«oii,  I  will  here 
remark,  that  the  fountain  at  To»t(iip  VaMh\c,  giving  I  .'5,000  font 
of  water  per  diem  fruiu  I  bore  of  Ii  babel  damn  fee,  could  keep 
suspended  a  fragment  of  limestone  weighing  a  pound.     The  ipiinft- 

pipc*  at  Pastor  liave  on  au  average  a  diameter    -I"  al  Ira*  I  doable  tlii>, 

BJn     llnir    rilTfflit     uf    \\:il<"     1 1 : 1 1  ■-  f      hn>«-    Im<ii     ill      I    .i    (      h  >u,      '; i 

strong  to  have  supported  the  lloaliug  dolomite  ma  OKI  of  a  pound 
weight.  I  may  also  add,  that  the  globular  bodies  formed  by  Hub- 
marine  spring,  are  cie-ilv  dfctingulflh*d  from  those  arising  from 
trituration  (U  ,    * I **■  furua-i  niv  •>(  nm-<mid  ftfiee  All  aeeoim 

flu'  very  unequal  motion  in  and  near  the  spring-head  ;  whilst  the 
triturallou  effected  by  the  waves  is  uniform.  It*  form  and  mod.  ol 
mi  rang^meiit  dieting  u.-di  the  KiM'i'  dolomite  II  baring  been  i!i>  'i  Mil; 
of  a  submarine  spring;  aud  as  the  nniKrUm^  Faxoe  limestone  ia  a 
inariur  formation,    and  the  cnlcnrcoiw    sand,    ii    cfbicb    die  di.I.rn.ii 

occur*.  COntaJne  marine  corals,  and  the  limestone  that  lunnountl  the 
whole  is  likewise  marine,  it  i<  impossible  to  entertain  a  thought  of 
these  springs  having  been  extra-marine. 

It  could  H.jinrlv  in*  -uppeacd  tlmt  the  Ipringfl  would  Imu'  liod 
their  issue  at  the  top  of  the  hill,  and  not.  as  now,  at  the  foot;  but 
on  a  closer  domination  of  the  various  conditions,  it  will  be  etidflDt 
thnt  the  spring*  must  ban  burst  from  the  top  of  the  hill,  a«  appears 
from  the  Fprina  pip*  -  thai  thai  occupied*     We  Entacfina  that  fmh 

water  penetrated  the  Faxoe  llili  when  the  ten  (till  DUimd  the  whole 

formation ;  and,  therefore,  that  the  place,  vhan  thl  Ipringfl  would 
i«.*ue,  would  be  determined  by  the  meter  or  less  reyixtiuicc  opposed 
to  them.  Al  present  the  least  ieM>tnuec  j*  when  the  spring  breuk 
out  at  tho  banc  of  the  hill,  the  counter- pressure  there  being  the  at- 


I  OlOtOOU  " 

mospherr  .  the  whole  of  (he  crericc*  wi'  nil  being  ■X'C". 

by  uvsh  water  that  resist*  the  apwi  If 

the  vboh  wen-  rivered  with  lea-wutr  ,  :!■  di  j!:i  Ih  tag  bill  fttifbl  at 

the  top  "i  the  i.iii.  ind  roppc  the  pmmn  ol  fit 

hi  the  lull  liAtl  flora  enough  to  keep  out  the  sen-water  from  all 

the  crm-kr*  nd  ''"    Ih   .  'l'i  'in  of 

fresh  water  within  the  hill,  unci  that  of  the  am-watcr  a!  il*  Im 
be  equal  in  hulk,  ftfl  "liffcrence  of  the  specific  parity  of  the  two 
Soldi  would  nuHC  the  fresh  water  to  aseend  in  the  lull  and  to  hurst 
forth  at  the  lop  la  Springe. 

We  (riU  DOW  spaas  of  the  chemical  relations.     It  is  iwy  evident 
tlur  tin-  i  in  the  Faxoe  dolomite  has  been  dented  1. 

the  water  of  the  tpriop,  becanaa  nil  the  like 

tboOB  which  nrc  (bond  in  the  rcpnratcd  concentric  layers,  the  thickest 

iif  thi  "i  ln'iii"  in  e  i         mi 

the  other  hand,  the  magnesia  of  the  Faioc  dolomite  wu  igjbt 

hither  by  the  springs,  is  apparently  proved  '•_■■  the 6  ittr- 

like  aiseca  deposited  In  toe  interior  of  the  Faxoe  linn  won 

e^ia. 
'Thv  OOnptBll it'll  Of  t\\ 

I.  M 

Carbonate  of  Ume    80*67  79-1 

rarh ite  Of  Myai              .  \(\-  ;s  1"  n  ; 

BSfioa    0-81  Ofo 

[ron  (Argffiaf) 2i>i  l ■.'!.! 

Water  ami  loss Ill 


100-00  1'ncoii 

In  the  tirst  nnal\>i  neighed,  unci  the  water  and 

loss  were  not  calculated, 

The  yellow    ynnd-likr    I  lie  doloin 

composed  of— 

<  :irltun;iii-  ..f  In  n  .     -.  ....        Oft' 

<  nlntiiiih'  of  magnesia OGI 

Ferru^nouj  siBca    274 

Ihiii 0    '. 

Mm  00 

I  luito  at  the  sam«  time  made  analyse*  of  the  Fbxo*.  UmotOfl 
of  the  upper  limestone*  both  of  which  contain  a  eery  small  pffopoi 

We  team  then  (tan  ehtmical  analysis  that  all  the  limestone  at 
Fnvie  In  tedbysta  the  inteereotiaa  of  lunuials, 

■ad  ilmr  tin-  doknnits  cental  .  ami  either  « 

ii  or  of  an  anterior  orpoettriordi  j      wcbi  icri 

icaia  a*  cOITUpottdl  to  that  wli  ting 

lalaalwaji  rtittahv     The  ilnter  deposited  in  U 
coral-roek,  and  demed  B  HBtlWl  i~-ivi>ter,  contains  alao 
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a  small  fpmntitjnf  magnctria-  There  i-  deposited,  nil  the  other  hand, 
a  mixture  of  carbonate  of  lime  nml  «  if  magnesia  where  the 

•priiip-water  has   come  into  0  16  fca-wator.     We  can 

scarcely  doubt  Hurt  th*  cartranrata  of  ttagoasii  •  precipitated  by  the 
action  of  the  water  of  thlM  springs  upon  the  magnesia-salts  of  the 
sea-water.  To  confirm  thin  thcorj,  I  have  examined  into  the  manner 
in  wliicl'  Idas  id  apoa  i**-w  U  n     1  I  Inatfon  b 

not  HxuAcdj  and  several  point*  remain  that,  are  not  vet  satisfactorily 
i  |i  i  [dated  ;  but  tlir  results'  already  arrived  at  are  ijutie  sufficient  to 
show  that  riu-  fUomitfc  hmeatonea  and  dolomites  an  formed  bj  : 
mutual  notion  of  the  "[iringa  and  tht  m  •■  >'•  F 

Mj  first  scries  of  up mm ml  I  relate  to  the  mutual  reaction  ol 
water  and  a  solution  ot  imre  carbonate  of  lime  ED  water  charged  with 
carbonic  acid,  noder  different  tcmprriitiirc«.     The  carbonate  of 

solution  I  cull,  for  the  .v»kc  of  bn.  Mtv.  "carbonated  lime-water." 

1.  Carbonated  lime  riitedwith  Hi.'1-u..rii    *%:i-  -ci  in  ji  flip.- 
ritic  mixture  until  ll  TO  all  froxen.     After  thawing,  tin-  depomt  con 

rdsted  tf— 

Carbonate  '»!'  lime 92*  l-r»  1    infi'Oll 

Carbonate  of  magnesia  ....         7'j.r>  J 

2.  Sen- water  mixed  with  carbonated  lime-water  stood  for 

in  a  tsuipwaitui  of  between  15°and'200C.  (detonated  by  a  tbcr- 
mornetrograph) ;  the  deposit  was  composed  of — 

Carbonate  of  lime  . 97'8 1  }   iQQ.nn 


i 


Carbonate  of  magnesia  .... 
3.  The.  float  uoNturr  lit  Mr*  C— 

Carbonate  of  lime        ....        !»*;•  JJ  1 

Carbonate  of  magnesia  ....        3*78  /  lu 

■I.  The  snme  mivt-ire  tti  87°  C,  in  tin-  \:.|m.im  I'Mth — 

Carbonate  of  lime 87*36 1  ,a..  nn 

Carbonate  rf  U*gD0flla   . .  .  IS'W  J    im,"u" 

f>.   Sea-water wna  hrnugbt  to  ebullition,  and  carbonated  lime-water 
pOQftd  Into  it  fa  I  Sni  -in  am,  ^o  n»  not  to  be  lost  bj  the  foiling: — 

Carbons*  of  Bum 87*781  ,,»„.„« 

Carbonate  of  magxiccia  .  .  I  '2"2i>  J 

t>.  A  similar  experiment— 

CraTKBtatC  of  lime .  . K9*<M 

Carbonate  of  mnpir-ia   ....        I0'30"  . 

Tlie  nbovr  i    |.i  mm  :ii     u  6  thou  of  a  series,  in  which  the  greatest 
qnantrti  of  i  lagnesia  »a*>  pun]  Stated  and  rsttiTco; 

h»t  I  obtained  many  lr-«*  proportion*,  and  the«e«cem  partially  tn  be 
dependent   upon  the  •  I  rautnnl  action  ,  iitvmuich  that  the 

longer  the  mtcr-ndioii  il  roiitmn  .1.  the  less  magnesia  is  proportion- 
ally present  m  the  pndpitate.    In  like  mannet  i  obtained  by  eiapo* 


!}ll)0'M 


« 


I 


100  M 


r»tiop  nearly  to  dryneai  am  •:  cArbonated  Lira? -water  and  sca- 

tiatrr  at  a  temperature  of  t|g,  and  washing  thr  precipitate, 

n  proportion 

Carbonate  of  lime M"B1 1 

Carbonate  of  magnesia  .       \VJ  } 

Thai  exidams  why  the  roe-stones  contain  marly  pure  carbonate  of 

.     l"n     thr   rljrni   1 1 1   ||  tfafl    HiilM    ill     tlirir    l<n 

ted  over  a  long  time;  ami  hence  it  felon  that  th«  c*rlxmnrni 
lime-water  at  the  boiling-point  of  wntrr  can  oolv  deposit  a  quantity 
mi  magnesia  below  IS  per  rent,  of  the  whole  compound  preciph. 
bj  naeoa  tor  axing  the  limit  of  the"  c  limestone/' 

The  neat  eariee  of  experimenti   relate  to  the  i  erf  the  carbo- 

nated aqueous  solution  of  lime  and  soda  [nntrou|  oneeavwaler,  This 
solution  area  prepared  bj  adding  a«  nodi  coitMnurteofaoda  to  the  ummI 
carbonated  luni  IB  it  could  bear  without  becoming  ckn: 

In  three  experimenta  I  obtained,  emder  duTcrcnt  degree*  of  hent  be- 
o  50°  and  loo-r.  IS  10,  I  1*84  97-tt  per  en  onateof 

tir^i,  iii  tbcM  alio  then  occurred  the  same  nnctrtamtj  of  re- 
ndu ji-  in  the  BKparimnrte  with  the  pure  carbonatcii  lime-watef| 
I'liiiriiilv  Boeaaioocn  by  certain  condition*  *«  yet  unrecognized,     i 

t,,   li.iwv.    r.   rr-nll-.    fr-mi    t  In  m-  «  \pi>riui<'i  ■  ited 

rater  deposita  i  greater  proportion  of  the  carbonate  of 

dm  i  iIm   |»ir>'  carbonated  lime-water;  and  whilst  the  hitter 
'dolOOUCb  Umi  fttont"  from  sin-water,  the  former  scpa- 
"doknml 

The  third  Mwir*  ni"  i*nt4  will  serve  t«  determine 

ni  the  beat-known  mineral  iprinaj  will  an  upon  leavwater  when 

brought  into  chemical  relation  with  >'  Ha  decompositions  were 
made  with  the  aid  of  boiling. 

Sellers-dolomite  was  exwnpoted  of — 

•mm. ■i.fliirnv  .      .    ..      SG'^ii  1    ,na,«n 

am*  afmagn  di  .-   13-45  J 

Fjrrmnrit-dolomiic,  calculated  utter  the  double  iron-«alt  ptOpOltiofl 

was  seporni.  .1  (I  ed  the  carbonatei  aasta 

Carbonate  of  lime.    ..    .    M*S81 

tooatt  ofmagneala..     S'I2  ^100*00 

Iron  , 10-50  J 

\^  iMung-dolomiti''  limcjtonB  Is  composed  of 

'  iiiiniimte  of  magnesia..      /'88J 

I  have  never  obtained  in  mj  OiprHlfmll  dolomites  that  were  M 
m  h  in  magnesia  as  they  frequently  occur  iiinntttR  .  but  I  also  freely 
lefcaowledge  thai  raj  i  imperfect  inutaliooa  of 

imtiirc;   and  with  regard  to  the  temperature,  il  plninly  results  from 

the  theory,  thai  thi  springi  thai  now  issue  out  with  a  beat  of  I008 
t<  ntig.  would  hare  ahighoi  temperature  If  the  piuyurooftho  air  were 
stronger,  or  if  theg  oa  ae  ooj  udei  aoojideraMa  praeaiue  <rf  water, 
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Ami  the  experiment*  establish  that  the  proportion  of  umgnc-MA  in- 
crease* with  the  temperature. 

I  cannot  leave  this  part  of  my  subject  without  remarking  that  these 
ohewtaflom  on  the  Faxoe  Hill  explain  ;i  phenomenon  to  which  1  have 

|IH*\  ifjlivl  v    (ljltWll    ultriltknli,    Ml    without     thru     linn;;     ill    ll     position     [n 

explain  it.      The  strntum,  of  which   Faxoc   Hill  is  a  iVvcliipinent,  i* 

found  over  a  very  large  portion  of  the  Danish  chalk,  but  in  general 
only  with  a  thickness  of  two  or  three  feet.      At  Fn\oe  it  End 

a  thickness  probably  approaching  n  hnndnd  (bet)  and  it  ibsgbw 

in  ita  physical  relations  the  character  of  a  coral  reef.  The  causv  of 
this  local  dcfelofrmeol  i*  proved  by  the  discoveries  above  riven  to  be 

owius  to  the  eali'ii.  rou.s  springs  bllOpng  up  <uch  un  nhuudnui  Mij.ply 

of  lime  for  the  marine  .-mimals ;  the  warmth  of  the  springs,  moreoM  r, 
fkrnuiioa  pnhau  the  dcvdiMMiMui  of  the  latter. 

In  un. ny  ropfotSj  the  iroll-knoirn  dolomite  from  FtaDwaU  near 
Sunderland  is  analogous  to  the  Faxnc  dolomite.     Ho  MBM  ipb* 

i"i.:.t!  masses  arc  found   at   both    ;  f>ut  ;it  Fullwell  1  llflTfl   KCD 

them  with  a  diameter  of  1  feet.  On  the  Other  hand  the  Fullwell  dolti- 
iftitc  is  distinguished  b r  a  form  that  is  not   found  |  El,  the 

so-called  "houeyeomb-stonc,"  a  dolomite  that  ia  toll  of  link-,  thai 
are  xomcwhnt  regularly  arranged  lile  the  cell*  of  a  boneycotto. 
These  have  been  svidentlj  producffd  by  bubble*  Of  ditcsnaged  car- 
bonic and  gas,  mid  arc  ier?  important  as  thev  here  occur  in  counec- 

lion  wifli  .pli.'n.id-  formed  h\  the  action  Oi  Kpfinjj*,  nod  tlirnl'.,i- 
explain  the  origin  of  the  enwtics,  whilst  oil  the  other  hand  they  form 
the  cnnueetinglink  with  the  very  cavernous  dolomite  that  especially 
oooon  in  tin-  geological  period  bo*  commonly  recognised  m»  the 

iVrmian  *-poch,  and  to  which  the  Uiu\  al.l.i-  hi-lno^. 

From   thlW  Ohm f  OtJQUI   W   can   nov.    allO  comprehend    why  the 

formation  of  gypbiun  is  collateral  with  that  of  dolomite.     GjpflUD 

having  formerly  been  carbonate  of  lime  (rum  which  the  .-nrbomc  u.-i.I 
moorhen  out  by  eolphvric  acid,  11  U  dm  oanallj  accepted  brj  ^co- 

lngi*f«,  the  carbonic  arid  so  disengaged  must,  when  water  was  present, 
have  redissolved  a  quantity  of  carbonate  of  lime;  and  the  reaction  of 
this  solution  on  the  sen-water  BUl  hare  fonned  duloiuitie  limc- 
sloues.  Herein  belongs  for  example,  the  singular  dolomite  of 
Stiphdorf  in  IloUtoin,  which  is  black  and  cavernous  a*  a  lnvn.  and 
contains  somewhat  mm  specimens  of  tlie  fossil*  of  the  brow. i  coal 
formation,  together  with  our  common  grVretpebblcs  ( Kullcstcnc]. 

Us  oompomon  ta — 

Carbonate  of  lime EM  >5 

Sulphate  of  lime 0"!J5 

(  nrhoiiate  of  magnesia. .  ....      7*1!' 

Silica      »-99 

Iron  and  ar^illu    _'  s:; 

<  \>;il,  water,  and  low     ......      2-3<> 

ioo-uo 

|T.  R.  J.] 


;.H  GEOLOGICAL  MEMOIRS. 

On  the  Oriauic  Brmnitw  from  AftXU  near  Mendrimo. 

F    tfsflRUlT, 

[Batel  VrfiamUoac.  iMIfi-*,  itf.  pp-  "  1  -  f  V  mil  LeoAai4  u.  Brann'i  JaKrbnch 

f.  attestl.  I»r>,  p. 

CAU  Bl  ^ul  Rud.  Mc-mn  tare  collected  from  the  red  and 

white  inarMr-likcliincitimeof  Arw  the  following  fossils,  at  determined 

ranmnici  aw,  hiiaII,  and  vrfT  sin. 

to  /..  Jfrms  ,  Pectoij  internal  salt,  clo-xlv  agreeing  with 

P.  I 
Sow.,  jilci  VcrrbratuUty  agreeing  wit'a  7.  tetraedrn,  Sow.  mid 

<-/■  r<H<r<itv*t  V.  Ducli.  and 
/nmi(/»j,  V.  Uiu:h,  i*Uie.h  moieuu-r  appear  to  p*»»  into  urn:  another. 
All  of  the**  »rHW*  i1iftlim*tly  point  to  the  Iwmt  jmrl  of  tlir-  liaa. 

In  a  grey  marltfonc  at  Tn  AltO  occur  Terr&ratvi*,  of 

jxrhaps  the  above  species;  BeUmnitet*  Pert  en,  Pentatrinus,  and  a 
mull  antlatcrioed  Sponge.     Tin*  must,  therefore,  ncccftsariiy  be  lias. 

Fro-  roao.  It  runner  obtained  tbe  l> 

7V,  Spinfn  rt*tratu*t  V.  Borh,  .fy.  /*- 

rmH  V.  Booh,  uiul  ty.  B  Sow.  T.  K.  J.) 


Om  th<  \  om,    Bv  Tn.  hionsosi 

[Wurtemb.  Jaurtih.  IH/(  r,  EM-2&3,  anil  t^onhaM  «.  Uronn'»  JahrUch  L 

A  block  of  the  socaU  P. .rtlnnd -oolite  contained  a fragn 

I   lower  jaw  from  near  the  Bttfld 

teeLh.    The*;  vera  hullow  far  iwtHthirds  ol  an  At 

the  banc;  with  a  two-edged  point  ;  and  bent  invnnl  and  backward. 
i  nnthur  bsul  described  then  under  the  name  ud  <*'ro#anr«*  «hh> 
•nut  ID  the  Jahresb.  >i.  150. 

As  boverct  the  teeth  af«  evidently  fixed  in  alveoli,  tin*  animal 
belongs  tn  tlu-  Th. -, 'i-.tlom  Saurian*,  and  perhaps  ought  to  he  in 
to  AeJMfat.  [T.U.J.  | 


On  Ike  Archkcosauiui  of  the  Coal  Fukmatiu 
iw  H.  v.  M» 

I'uWoniogTaph.  1.  209-918,  pi  S3,  fig.  13-17.    Osn  Leon, 
hard  u.  liriinn't  JaMucb  f-  lauer.  IW$,  p.  any  ami  Jshrb.  ih&o,  |i.  to 

Bulbar  (kicrilMi  »  new  individual  of  Jrehywavrv*  minor,  con- 

sin  ling  of  a  skull  and  j.art  of    the   Qsdfa  IU  Q.  SdlliV'  m  at 

Treves.     Da  Iso  to  Us  iiacouiae,  ai  th«  Meeting  of  Natural 

PhBosopban  al  AlfriavChipelle,  in  I847a  where  Im  tot  m  the 

t-iuii-ii.    On  both  occasions  be  hat  rombated  tlhal 

it  SU  n  limbic  lo  a  GTO  i»S  mOTCOTer  proved  its  Uhwin 

thodontaid  chsWCtai,  and  induced  (joldfiua  to  alter  his  nf*t  epiflioBon 
the  Mibject.     Hr  pnKcvds  to  cite  the  notice  of  GoklfuaV  work  in 


HRESLAU  ON  THE  OCCURRENCE  OF  OZOKERITE. 

*Jcna  Lkonter-ZeUau1  184^  BMs  m  rvpecte  *ddi 

much  tonknuwle*.  ..nii:iid.     IK  .  ten  that 

the  ossroui  apparatus  MStenOT  tn.  g  ntfa  the  »kullf 

bdouig*  to  the  bone  oHbe  tongue  ;  SB  Idfiw    ^"^K 

that  tin-  ii  [\to>  r. 

that  there  exi  I  kfae  mailed  reptiles  of  the  uur 

\wn  it  I.  repraMDUtivca  of  a  regular  larval  -;  the  com  of 

iiu*  HuirnchUn.1*  we  hate  the  fiib«rentttea  of  Um  pn  ml  day. 
i  Hue*** 

ilmr  to  agree  id  tin   formiti Uun  the  Ar- 

chego«uiru.i,  with  the  Laliwiathodons,  and  uiuht  therefore  also  be 
numbered  anwngst  the  Saur;.  IT.  K.  J.J 


On  the  occurrence  of QsORmm  i«  Mr  Wettin  Coal  I)irtrict. 
By  Ucrr  BrK8I. 

[Kariten's  Archir  fur  Mmcnlogic,  Ceojcno»ic,  u.  %.  w.,  B.  xuif.  II.  ii.  pp.  7-49—751*. 

The  occurrence  of  the  Oiokeritc  in  the  Wettb  conl  dutrict  Li  con- 
fine!  to  A  cleft  found  in  the  Xrnt/.T  Zttgft   KO  tin-  vrar    |M>,  in  the 

Ekrthoal  abaft  of  the  Burrhofcr  \>'\ut  nt  23J  to  lMJ  fathoms,  and 
flomr  neighbouring  olefts,  ir.  inr  sandstone  thai  in  ikuatc  between 

thr  >ln  lly     i-'ii  i.  tinning  the  iippr:  [QOfll  bldfl  of  t  litr  BOM  formation, 

Bad  the  linn  rtone  that  rruusl  OOal  bed.     Theaaml- 

ptone  alternates  above  villi  j  clayeg  rockj  and  in-low  Ww\\  n  ml  ran 

eUyntone  ;    and    it   <-li:ir  :irt.  1  i/i  d    bl     il  mir,    il-    tine 

grain,  its  clay  partings,  and  bq  111  MOCftl  wnnt  of  mica.  A*  nn 
exception,  that  portion  of  il  il  otherwise  altogether  free  of 

U|tflirtttin|  liinimar,  contains  h  trilling  layer  of  reildUh-hrowu  che. 
Bondetona. 

Thr  cleft  begin*  nt  i  of  a  fat  hum  ebon  thr  lirownUh-ml  ■ndetOBfl 

layer,  |ia»»es  through  it,  and  terminal**  at  the  uppermofcl  bed  of  the 

ireooi  clavttoDc,  at  1^  fathom  above  the  \-\-\m  mai  u-d.     It** 

■Ufa  la  DOT,  2,  2]  and  its  diji  i-.iiIi.mH  BO*  i;  s.L. 

The  vide-  df  tin-  eh'lt  nr.-  covered  with  i-jil.---.pur   uliiri,  ».  lure  Ami 

there  crystallised  in  droaefc  mid  on  theaidoi  mm  the  middle  of  thr 
cleft  t*  generally  beset  with  small  crystal*  of  BalpbmvpjrJtflij — beia- 
bednl  twai-pyruea,  Moh&    The  remainder  of  die  wot  Ii  occupied 

isitli    the  Ozokerite. 

Tin- i  lift  b  very  unequal  in  sue ;  eomoiiim  it  rvpaml*  to  half  an 
inch,  aud  is  toinetimea  contracted  to  *  inch.  This  circumstance,  on 
account  of  tht  Laminated  leStUIC  nud  Nvmurlneal  arrangement  of  the 
oanteute  <  I  Um  deft,  ■  ■  the  variable  ijuuntity  of  nia- 

terinU  present,  that  towards  the  niuUllr  ol"  the  rl.-fi    tWr  Q|OKcrit«  is 

aJniust  ahoent  ;  mi,  ivhilat  the  raaaaof  Oxokcntr  nttam-  a  thickucw 
of  {  iaeh  where  tin*  c\i-\\  liai  its  gn*«tr«t  width,  the  cleft  at  iu  nar- 
roweat  |K>rtions  is  oc  pal  Btth 

tk.  mall  neigkbowop  daAe,  nmning  pemUal  t«  the  chief  cleft, 
cxhihit  aiuiilar  contenta,  having  a  similar  ajFIUUlil  teal  anrangetm  or 
•  Accompanied  in  the  "Archu"  )<*  au  illustrative  Section. 


GO 


nr.OLOi  n    i 


i'i..h.  the  *idr*  toward*  th-   middle,     (ale-par  U  alwAva   (he  mott 
id  is  nevci  absent  when  Osokcritc  occi 
Tin-  rodtl  of  this  district  have  a  conformable  stratification,  the 
atnke  being  hor.  -I,  2;  and  the  dip  12  s.s.i:.     Kowheif  i*  *n  in- 

trttnOB  of    ■'"•  cleft  visible  in  1 1 .  -  I  Tnintion,  nor  in  tin     ><  i^li 

bonriag  rocks.     The  sandstone  in  its  in-i^li1»<nirhood  u  either  o 

nr  hlrnehed,  Htd  COntJdu  only  sulphur-pyrites  in  little 
nodules.  The  red  colour  of  the  BUdstOflfl  layer,  noticed  sboft  M  an 
intermediate  stratum  of  the  grrouflb-fltj  sautls-tonc,  is  «  find 

■  i  the  deft]  j'ihI  MHlcj.i'iMrnt  di"  ill.-  (x  of  tM  Oxob   i 

'Jin-  .'(tnl  of  tin-  "upper  h  ■'>.,"  from  the  deepest  pnrt  of  this  pit, 
which,  will  tit  «  of  the  somewhat  variable  uj>pcriu<>-i  Md, 

the  so-called   roof-  or  lirst-conl,  is  of  very  j^ood  <|uality,  is  nearly 
throughout  this  pari  of  tfao  diatriot  robjed  to dtouimi  of  combM 
til.le  gift,    We  nmy  perlmpa  presume  that  the  origin  of  tin-  Ozokerite 
i  connected  ntih  tHi  condition.    Tim  aJreanutmoc  of  no  connexion 

heim*  proTril  in  c\i>t  between  ilu-  < > «-  ■ » V.  »rit«  ^&*  and  the  cowl  bcdl  ifl 
iliit  j<u.  ooutfaitoa  no  objection  to  EhisoonnnUM  p  exiatinc  doen  here. 

Tin-  O70V1  fiii   <>f    Wettm.  in    ill  UUOWMUCe  in   th*  rhood 

of  roal  bcdl,  i  '  tin-  O/okerite  of  Sbuuk  in  Moldavia,  that  of 
GlMUo  near  Gaming  in  Austria,  and  that  of  Newcnstloon-Ty  <"•  B 
baa  n  peUowUh-gnflU  colour,  mid  is  so  soil  that  it  may  be  kneaded 

l.cf.M  "[T.  R.  J] 


On  thr  Ckinoidka  o/thr  Juu\  Formation.     By  P.  MmUaV. 

[Basel.  VerhamU.  1810   LNt,  fW.  If*  '."J,  ami  Lronhard  u.  Broim's  Jali. 
Mineral.  1**9,  |..  h;6.) 

This  notSoi  ii  inpptanrntv]  to  icamiuiinication  previously  mad. 
the  subject  bj  Dour.     Jpuxirwut* Mcrumt  [Dcnnr],  G  »Ml  i        I    ■'■■ 
luiili  iin-  i-M-eptionof  fig.  I),  which  is  ^.  Bofapamiat  EVOrb  I,  be- 
longs to  the  so-enlliil   Sri|imii!iiii    formation.—  I  In*  lowot   pOrUOO  of 

tin-  Portland  oolite,  where  it  CCfflnMMN  to  be  coraDifcrous  imme- 
diately above  the  coralline  oolite.      Tin-  ipecil  I   OOnfomkfad 

w  irii  /  roiundu*,  Miller,  vrludh  i  coon  niton  det  pw,  En  the  Bradford 
clay.  The  former  is  dSstingoidied  from  the  latter  "by  two  snull 
accessory  plate*  between  the  two  middle  pi  lie  body  -.  further, 

the  basil  pieces  form  a  peat  part  of  the  entity.  Ottltj  OS  glttl 
that  of  tin-  tir-.t  middle  piMM  ;"    d  ng/mMfW."     MiUtrierimu  | 
matorrinun)   Ilofrri,   from  the  same  formation,  is  n  BpCOKi  with   a 
6cmiglobuIar  body,  and  by  its  uppermost  eolamn-joinls  is  allied  to 
M    netpitt/brmiit  Bchlot.  ^>.  ,   it  has  been  already  figured  by  Boftf, 
\ii.  IMvii.  n.  no.  49.  pi.  8.  fig.  1D-2I,  and  only  lately  infaiu  *li- 

Bed  by  Koeehlin.     Milltricrimu  polyeypnu*,   Ann.  [Dam 
wjuj  until  lately  known  onlv  by  \U  hI  ,  wliieli  occur  with  the 

heads  and  other  parts  of  M.  roMCVtttj  De*.  [Schtot .  sp.  ?],  in  thclowrr 
bed*  of  the  corculiue  oolite,  in  tlic  f«rfflnui  r/  cfiaittes.     Chr.  Buck 
hardt  Iiils  now  however  discovered  near  Fringeli,  in  the  Canton  8olo- 
thuni.  the  boilv  portion  of  M.  polfagpk**,  which  turns  ont  to  hr  n 
ftlieciv.  of  JjHocnxns,  [T.  R,  J.J 


TRANSLATIONS  AND  NOTICES 


..i 


GEOLOGICAL  MEMOIRS. 


On  Fossil  Ant*.      By  1W.  O.  IIkkh. 
(Mittaeilangcn  flu  ffllllftmilMllilW  Qttt-llfcchAft  in  Zurich.   IZtft  ii.  pp.  167- 

Tnr.  Ant.i  arc  amongst  the  most  numerous  of  the  fossil  insect*  both 
at  (Eningen*  and  Kitdohoj.  xnd  offer  nianv  [mint*  of  interest  lo  the 
gCOlogi*t-       \\  i -  rtpceiallv  refer  to  ihc  liilluwin^  :— 

] .  rJcariy  all  the  fossil  Anta  arc  winged, and  cither  mate  Of  female; 
two  specimen*  only  of  the  neuters  have  as  jet  occurred  to  me,  although 
XhfUi'    latfi-r   uiihont    d»ubi  itml    the   majority    id   tlu-   itm-ii    it 

world.  The  reason  of  this  is  very  clear.  The  wing*'1*  Ants  oulv  rould 
rise  into  the  air,  and  so  Ix?  driven  into  the  water,  where  eotne  of  them 
would  perish  mid  be  covered  up  in  the  mud. 

But  tlu.i  !"m.-m1  Ant<  <-u-nr1y  ahow  that  this  covering  up  by  the  mini 
must  have  been  very  sudden,  and  much  BOON  rapid  (him  in  our  exist- 
ing lake*  and  ponds.  The  wing*  nf  Ant*  are  hut  very  feebly  attncln-.l 
to  the  thorax  ;  they  remain  on  only  mill  psb  ing  lake*  place,  aud  then 
fall  off  of  themselves ;  and  indeed  even  before  thin  they  ore  icry 
easily  -:i'pnrnted.  Now  were  tin-  Anta  to  lie  even  a  short  lime  in  the 
water  before  they  were  imbedded.  Hi.  uingfl  would  surely  t'nll  off. 

3.  Among  the  fossil  Auts  many  more  females  than  male*  occur 
both  at  (Kninccn  and  Iwuloboi.  I  have  altogether  examined  279 
specimens  of  fossil  Ants,  of  which  908  «re  female,  fi'J  male,  and  9 
neuter.  From  (Kningcn  there  nre  MS  female*  ud  10  COib*.  and 
from  Radohoj  90  females  and  2(J  males;  there  being  obviously  at  both 
localities  about  three  rime*  more  female*  than  BUUI, 

Among  existing  An  to  an  inverse  proportion  obtains ;  for,  accord- 
ing to  the  researches  made  by  llubcr.  there  00801  OH  an  average  three 
times  more  males  than  females.  Probably  the  same  propoftUD  also 
existed  m  the  extinct  fauna;  but  more  females  fell  into  the  water, 
being  feeble  and  oawialdjjUtd  lopcriihcd  in  greater  proportion  tun 
the  more  miivi  mid  lighter  males.     E&Bc  i - .■< -iinm 

*  [See  Description  of  ibc  Firsliwaie/  deposit*  of  <Kiiingen,  and  Obtcrmt 

their  Fowl  Fauna  and  Flora,  by  Sir  II    I.  Murchison,  Trans  Geol.  Soc.  2nd  Scr. 
vol.  iii.  I'urt  Z  pp.  277-290,  IM  QOVt  J'iui.i.  l.:-L  804  fOL  r.  pp.  23W37*— 
Id.] 
vol.  vi.— r\m  ii.  r 


69 


GEOLOGICAL  MtMO'.Re. 


that  the  Ant-swarm*  did  not  auddealy  pariah  rmm  outbursts  of  steam 
or  from  hit  other  wcb-likc  cause,  for  all  the  uiilii'uiuals  of  a  swarm 
would  iii  tLat  cade  hare  fallen  together  into  the  water  and  hav 

M  fmiilucd.     This  probably  was  not  the  case,  ma  the  n&alc*  have 
for  tlie  most   |>art  reaped.      It  is  also  raudmd  UuDowj   h\  tbt  cdft 

cunistawc  tliat  in  (Kuinicrn  lar^e  group*  of  Anta  are  ntvi 
together  in  owe  atone,  illy  only  a  single  apecimru.  or  at  the 

moat  two  or  three.     At  Kadoboj  a  greater  number  of  individuals 
often  lie  together  ;  but  fur  ihia,  aa  we  thaJl  *ec,  there  u  another 
pUiiation. 

3.  At  Radoboj  slabs  of  stone  often  occur  on  which  a  great  number 
of  organic  remaina  are  assembled  together.    There  are  found,  for 
ample,  ou  otic  atQtt   i  i  I  I  ■  square  iuchca,  ouc  specimen  of  Formic* 
three  of  >\  piiffuicnitt.  cine  of  /•".  JTaaMMUfc  one  of  A".  Ttfamon, 

three  of  f\  ophthalmitis  one  of  A*,  vrttlata*  one  of/',  Ilecttba,  one  of 
/•'.  l'ru)tAv*t  one  nt  KrmMivm,  and  various  fragment*  of  plants.  On 
another  ItOM  •»  Sod  Fvrmira  punnln,  F.  pumilic,  F.  pint/view/*, 
F.  oAiewrfl,  AmphiotU  Mia,  Jiarpahu  tahiJu*,  a  Gnat,  and  a  #w- 

prtttu.  Wa  often  find  ou  the  miqc  stone  iearca  of  trees,  and  still 
more  abundantly  latd  fhagtDGOta  of  i'y.stoAtirttf*  co»tawni#, 

I  inter,  I  \lga,  which  is  one  of  the  most  abundant  plants  at 

liadoboj.     This  clearly  proves  the  former  presence  of  s**-v. 
which  tiir  Urn  ! mi  wliv  the  larva* 

of  thr  Lifjcliuttr  are  absent  here,  which  nlay  so  important  a  part  at 
(Eiiitiecu.     In  tbs  place  1 1  the  larna  va  ure  at  Il&doboj  boom  f'ull- 

gro«ii  Lihr'lwta  ;  these  animals,  therefore.  VI  nB  I  vi>t*  mi  al  burn  place* 

at  tin-  hiinii-  kuna.    H»artwaafridantl]  ai  EU&bot  during  tlia  tertiary 

S.mi  arm  of  the  an  into  which  i  rira  Bowed,  and  b  wl 
9  Larvae  of  the  Uhfllula  had  lived,  together  with  \ 
pair  of  which  l  beta  found  fossil;  for  as  theac  inaocta  oarer  inhabit 
aoorwater,  but  fin  •  all  in  fra  1-  vratar,  Qu  ofrvumatanoea  of  the  caae 

point  to  just  such  an  tutlowiug  rirrr-strcjuu  at  rhi*  place.  The  C0I>- 
t  the  WFjamjf  i<  main  ticara  evidence  to  thU  forma  diatriba- 
tmu  of  land  and  water  at  this  place,  in  surh  an  an D  Dd  Utfl  sea  with 
u  ii  •-.  intuit,  tin-  *cn  plai  i  wuuk]  bar«  lirrii  here  uud  ll 
drift  <*ri  b3  ahorCt  together  with  mosses  of  land-phmU  and  the  animals 
that  had  perished  in  the  nater,  where  they  must  have  lain  in  great 
uHilhamapromiaououah  vaahed  u\>.     \nd  indeed  in  rachwuedo 

WC  mn:i  Ifitfi  them  DO  '""«•  uUu'e-iueiiii. u\n]  alibi  of  aiOIie,  which  dis- 
play just  sueli  vvufiiaedly-arraiigi'd  mid  drifted  masses  of  plants  and 
ammnJs. 

Tbt  organic  remains  do  not  occur  under  inch  eirenmstancca  at 
(Kningen.  It  is  only  the  harm  of  MbtQufa  that  we  here  aometimea 
meet  ^reat  assemblages,  which  however  art  onlj  such  ^  '! 

in  which  t.Iiew  animal*  are  touuii  Bring  al  thr  ,n*g 

ponds  and  ditcher.  And  beooe  ire  hare  an  additiooal  proof  that  at 
41-!iuugeu  a  small  quiet  lake  existed,  the  nater  of  whicu  waa  subject 
in  i»  to  b iflhig  i.iotinu. 

■i.  A  l>nirth  point  worthy  of  eonsi.lcefitio,.  ,.,i(ii  respect  to  the  fossil 
Anta  ii  the  great  nbundanco  of  the  individuals.     Prom  lUdoboj  and 
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(Eiiiiigcn  together  I  have  examined  2T1>  specimens,  belonging  to  55 

■MCUII    I'ru'O   (Kningru    I.W  Apr*  H   -pinrs;     fioiij    Ibidrihiij 

1 19  specimens  of  31  specie*. 

All  the  adatftu  weak  ■  •  t  \  m*,  aa  is  well  known,  promt  astonish- 
ing swarms  of  individuals.     W«  ham  m  Horope  only  about  4<i 

of  Ants,  uid  yet  unaM  ereatuNSi  are  Among* t  lb*  BOBUDOQ'  -i  of  in-oct* 
Sttt  ill  nuUMr  enliven  hill  mid  valley.  This  proportionate  abun- 
dance indeed  existed  also  in  the  ancient  world.  On  account  of  this 
lubuicc  of  individuals  it  if  easy  to  collect  individual*  of  the  species 
that  have  hrc<\  ot  Kailoboj  and  (Kuingcu  ;  and  hence  wo  may  COOaidcf 
these  28  species  from  QfinDgfD  ami  :il  from  Radoboj  a»  tolerably 
well  representing  all  tits)  spCOMflf  intl  tfaa  -\isting  at  these  nUcr*  ; 
and  we  nun  in-  ;n:d  to  hava  before  us  a  tolerably  perfect  eolmtioOf 
from  these  localities  at  least,  of  the  Am*  of  tlmt  period.  I  mired  wc 
may  come  to  a  further  OOBofafkn  .  'he  Ant-.  bam  *lwav«  a  very  wide 
extension,  and  most  of  the  iperica  living;  with  ii*  an*  found  throughout 
Europe.  These  50  fossil  ipeoil^  therefure,  may  generally  and  more 
or  leaa  perfectly  represent  the  Ann  of  Tertiary  Kurope. 

I.  The  Ant*  arc  of  importance  in  the  fifth  pi-  •'-.  in  that  they 
readily  afford  it«  the  DOQti  numerous  data  for  the  comparison  of  the 
(Euiugcn  and  the  Raxloboj  fauiue.  Both  balflU  to  flic  tertiary  epoch  ; 
Htiil  it  is  inn  precisely  determined  whether  they  were  quite  contempo- 
raneous or  otherwise,  ami  tins'  QOMtKoBl  out  be  solved  only  by  a  strict 
compariwm  of  the  pluof*  UN  animals  of  both  localities.  Of  ( V)/eo» 
ptera,  Radoboj  ami  (Eningen  have  onh  one  «pecJe_-»  in  common  (7V/e- 
phonu  tertiariu*),  of  Hymeaoptera  also  only  one  (Termea  pruiimu), 
mid  uf  Orlhuptrra  nuin*.  We  must  remember  tlmt  three  fiirma  OI 
nt  Rndnboj  imN  »*  n  very  few  ipaflMt,  and  that  wo  are  a*  yet  ac- 
quainted with  a  much  smaller  number  of  insects  from  liadoboi  (haV 
from  (Eoingcn.  On  the  other  liaud  both  localities,  as  we  have  already 
seen,  are  raj  nrh  in  Ant*-.  Ot  the  .ii  aperies  from  Kariohoj  there 
jire  i.nlv  set  en  tbiit  occur  also  at  (Eningen,  being  about  J  (the  pro- 
pOKdDB  of  CoUoptem  being  yV.  and  that  of  HymmapttM  *)•  Wt 
must  here  also  notice,  that  among  these  3 1  species  there  are  eight 
which,  being  mules,  can  probably  be  placed  m  the  Oth  (fe> 

iiliileM,  ami    ;\  mi>m'i  j  ii.  h!  I  V    lIlM.     t  .  |ii;tlli    ml]     M    *|»  «'ir».       Ol'  the    t-M  i  ll 

species  that  arc  common  to  the  two  localities,  one  is  lost  for  the  aamo 

reason,  reducing  the  number  to  six  ,  and  thus  not  quite  one-fourth  of 
the  whole  mtmfwr  of  the  specie*  are  common  to  Kailoboj  and  (Enin* 
gen,  which  um\  be  ninaMawA ii  kj  BJ]  evidence  "f  the  IMIllPBIMlltfJIJ 
of  the  two  fauiuc.      Wc  hare  to  bear  in  mind  that  Itadoboj  lies  near 

about  7'  more  easterly  and  '2°  more  southerly  than  (Eninoen,  and 
that  from  this  cause  tlie  existing  fauna  and  flora  of  these  localities 
differ  considerably  one  from  another,  Kndoboj  having  a  more  vouthcrn 
character  i  and  Cue  same  is  the  cose  with  regard  to  the  foeail  charac- 
ters of  this  locality. 

The  family  of  the  Ants  increases  at  the  Tropic*  to  Tery  numerous 
Species,  and  there  nrrur  in  warm  countries  some  peculiar  genera,  as 
Atla  and  the  lat^e  I'oncra,     Tliew  genera  are  found  also  at  Kadoboj, 

and  indeed  it  is  here  that  they  appear  for  the  timt  time,  hut  they  h 
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not  occur  at  (Eiiingrn  ;  and  lUdoboi  has  absolutely  a  greater  number 

t  Lnd  t  ban  (Euingeu,  Although  (Euiagen  is  richer  in  other 

ctcend  ilthougb  (Bripgrn  Ant*  arc  much  mon*  frequently  found 

"HectiouB.    The  above  goes  to  prove  the  more  southern  character 

of  the  llaclubuj  hm.    With  this  the  flora  also  agrees;  for  at  Itadohoj 

tlir.i'  ipedesoFPalffl  {FlabeUar  '• ' *,l^**r-  ''*'  fffyri.Vjn^r, 

and  Phomicite*  tprrfabiiu,  l.'njrer),  a  Smi/ax,  and  a  Ficu$t  occur  In 

connexion  nith  other  son' Iiitii  forms.    The  extinct  fauna  of  Ghingen 

i.H  of  a  mow  aomhan  ahtwnfaff  than  what  obtains  at  (Kningeu  nt  dm 

pM   i  i;i  i fa i IOj  and  cornea  nearest  to  the  muting  (anna  of  the  Mod 

nuiean ;  bal  thai  of  Radol>oj  i*  yet  more  southern,  and  indeed  appears 

to  be  Aonowhoi  >ubtropical ;  but  this  also  may  br  I  by  the 

more  southerh  position  of  the  district. 

C.  Tlii*  brings  ua  in  the  si\th  place  to  a  comparison  of  the  fossil 
with  the  rTfatfog  AntS;  aiuI  here  I  will  confine  myself  to  a  f<*w  im- 
portant point*.  First  of  a!t  I  would  observe,  that  thegeuuA>/y/wf>ff, 
which  plays  an  important  part  in  tin.-  existing  t'numi.  ?ome  Of  H 
cie*  being  the  molt  Abiiiidaut  in  too  "hole  flpnily,  i>  but  fccbl\  deu-- 
I<i 1 1!  <l   ;u  (he  fowtil  state.      I  have  met  with  only  2t>  *jieeimens  (22 

ran  a  ii j  i*l  i  (tan  EUdobqi)  belonging  to  8  species.    It  was 

th.rcforc  at  that  time  less  plentiful,  particularly  at  Knduboj,  than  at 

tirwut.     Qfl   the  Dtba  luuul   it  Doom  i"  two  strikingly  beautiful, 
»rgC    VpOOMOj   Mt/rnn'r.;   im,/< vv.r,-/X/A'   .uul    M    tcrtiarift.       The   in 

of  Him  wu  widely  mend,  miwc  it  b  found  at  (Eningen,  Parschtug 
in  Stcicnnnrk,  nnd   Itadohoj.      T  t-r.  on  the  eoutrary.  occurs 

only  at  (EningeDi  but  then  it  mi  the  more  plentiful  specie*;  it  ap- 
jM.u-  fui  the  bbobI  pari  to  Igrce  -..ill.  tfyrmica  6mrlaro>  Pahr.j  of 
North  Africa. 

The  genus  AUa,  as  before  remarked,  occurs  only  at  Radoboj, 
ii  represented  by  three,  or  if  we  deduct  n  male,  by  two  specie*.  Ooo 
in  tfioN  rCOCmbla  in  general  fonn  ami  in  the  vcmitimi  of  the  ain^r* 
the  nogular  Alia  crphatotes,  Auct.,  which  is  plentiful  in  tropical 
America,  and  there  oft  D  MDOtNHta  in  ^reat  swarms  into  the  dwell- 
ing-houses.  and  destroys  all  vermin,  as  flic*,  butt  fa  The  Other 
Species  ni.iv  be  I  ' ■nipiirrd  with  dttC  ilcxtruetor,  lAtT.,  oreiirriug  ill 

the  I b  •  I   BuopOi  whiob  inhabits  bandy  places,  and  constructs  an 

mtmoe  to  its  habitation  iu  the  shape  of  a  tube  nr  runnel  formed  of 
sand.  The  whob  genus,  with  the  exception  of  a  single  species  found 
in  the  south  GlT" ranee,  iaC\tra-Kuropcaii,  ud  mure  pnrticulnrly  found 
in  tin-  warmer  parrs  of  America. 

Of  tin'  genu*  I'mirru  inn-  spee'ict  i  /'.  rmitraeta,  I,ntr.)  is  frequently 
found  rtith  us,  but  it  it  n  Mimll,  insignificant  species.  The  warmer 
parts  of  America,  on  the  other  hand,  afford  a  number  of  tine,  largo 
specie*.  Three  1000101  occur  at  (Kaingrn,  Radoboj,  and  Parching, 
which  for  tin-  mi  -(  |»:irt  remind  u>  n{  (ht*«c  fropioa]  forms,  and  cue  of 
which  appear*  Ul  be  olOidl  related  t0  l'<oirm  flg&attt  I^itr. 

By  fa i  tin  hi  njnrity  of  the  fossil  Anta  belong  to  the  genus  Formica. 
This  ifl  diu-.ible  mCO  two  groups;  in  the  one  there  is  but  one  discoid 
areola  [DJSQQldal WilU]  in  the  venation  of  the  wing,  and  in  tin-  other 
there  are  two  such  areola.    They  differ  also  in  their  mode  of  living ; 
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tin-  fir-t  living  in  small  societies  in  dry  trunk*  of  tree*,  from  which 
circumstance  they  maybe  termed  Wood-Ants,  wliiNt  iii    nth 
for  the  most  imrt  in  the  earth  and  under  stones,  or  construct  their 
habitation*  of  little  fragment*  of  plutiM.     The  former  predominate 
in  fftfll  .  the  hiUci  ipi,  rnto«nd  cold  cHraatcs.      It  is 

worthy  of  remark,  flint  nine  IDM3N  n  than  great  Wood-Ants  occur 
at  lUdoboj  and  (Eningeu  (the  latter  having  eight  and  the  former  four 
species).  One  of  these,  Formica  tiffnituni,  (ierrnnr,  U  very  Minil.ir  to 
Our  Furmi'ti  /ir-rrufanra,  Lntr.,  inhabiting  the  trunks  of  the  j 
and  fir,  and  probably  lived  in  the  trunk*  of  the  cyprew  of  the  MMttfDt 
(Euingcn  forcsta,  'This  species  is  found  also  in  the  brown-coal  of 
Boon. 

Tin-  vervHid,  F,  yn/riJa,  corresponds  to  /''.  ttthioji9t  Lair.,  thai  Bra 
in  Central  Europe.  And  for  the  remaining  members  of  this  group  I 
cannot  find  analogous  living  species. 

With  regard  to  the  Ants  of  the  second  group,  I  will  mention,  tlmr 
one,  F.  Thrtit,  is  similar  CO  /"'-  >*"/"»  which  is  fro  plfiDtilnl  with  us  in 
woods,  and  here  constructs  great  conical  heaps  of  fir-U  MM  S  nnd  frag- 
ments of  wood ;  another,  F.  tiphlhnluiim,  rnrreHjtonds  to  the  Mark 
Ant,  F.  nigra,  which  is  widely  spread  throughout  Kuropa. 

[t.  a.  j.j 


Ptitdomorphosi*  g/Calaminr  and  CAtC-sPAft/ro/n  the  Severin 
Mink,  in  the  UtifMoMrkood  of  KnUKj  MOP  Aix-i.a-Ciim'i  i.u:. 
by  V.  Monheim. 

[Vsrliandl.  tl.Nsturhwt.  Verein*  Jet  Prciiu.  lUirinlaml  \u  33.  and 

Lcuutionl  11.  Mruun't  Jahrli.  f.  Miner.  1949,  |>.  M 

In  breaking  a  Inrffc  niece  of  blende  there  «ns  found  in  the  inside  a 
dnuc-cavity,  in  which  nt  one  upot  small,  but  very  regular  crystals  of 
galena  occurred,  also  minute  crystals  of  iron  pyritc  my  other 

cwtals  of  a  yell  iwish  white  colour,  which  were  'it  In  i  |  iuiliin;'.(iona 
of  the  more  obtuse  caJc-spnr-rhoritbohcdrou  with  the  six-«idrd  pn 
or  hod  besides  flat  extremities.  These  crystals  were  situated  OD  the 
blende,  thi  Iran  pyrites,  or  the  galena*  aid  ware  nthar  quite  hollow, 
or  their  interior  was  occupied  by  iiinumerahle,  infinitely  small,  regular 
forms  of  the  same  subsUm..-. 

Their  chief  constituent  wan,  according  to  our  analysts,  carbonate 

of  fin-   oviili-   ..if  yinC  ;     hut     tlir\    riiiitiiinnl     hKii    :i     I.mi  ;:<•    |  irt  -•••■lit  !!!'•■  ■  if 

the  carbonate  of  the  oxydule  of  iron,  some  carbonate  of  lime  nnd  car- 
bonate of  magnesia.  Amongst  these  hollow  crystals  were  Btoafad  a 
few,  somewhat  elevated,  white  crystals  of  a  similar  shape,  which  were 
i»i.l*nil>    lobe  rrgnrded  as   colc-xpar.       BoOM  W?  are   warranted   in 

concluding  tluit  the  above-mentioned  hollow  crystals  must  he  crystal* 

nf  cah'-^par  trnnsfornad  into  DDc^nar  (calandna),  * » r ,  mora  oorrtcttj 
speaking,  iron-zinc-spar.  They  might  have  been  formed  thus  :  water 
iinpiegimtrd  with  carbonic  acid  and  containing  in  solution  carbonate  of 
the  oxide  uf  iron,  together  with  some  carbonate  of  the  uv  while  of  iron 

and  a  little  carbonate  of  magnesia,  came  into  contact  with  the  calc- 
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rrryatala,  and,  taking  up  the  much  more  soluble  lime,  allowed 
leas  aolublr  carlmitaie  of  xme  to  »cparatc  itself  and  be  deposited, 
together  with  wme  of  the  other  carbouatcd  «aits  ia  the  place  of  the 
boinnrplioua  aurUnuitr  of  lime,  the  crystal*  thai  iiirmrtl  having  tbo 

tiriinot  of   large  pertWtK    .  !   tinc~«p*r  cryatala  ;    R 

however,  with  rrrn^h  surfaces  a*  if  «  mass  of  small  rinc-fpar  crystals 
waa  ouTcrcd  with  regular  calc-jpar  crystal*. 

[T.  R-  J.] 


On  «A*  Powui.  Wood  colWirt?  .luring  MiDnr.NDOirS  Travels 
i .1  Bltttua.      By  Prof.  GuVvkht. 

[SiWrlicli.  Itebc.  I.  L  10.  wL  7-10.  aim!  I,e.,uli,inl  Jalirb.  Air 

Mineral,  ii.  *.  V.  ISftO,  po.  126-128.] 

im   tin-   Tmnlni   fn   rhe  rUi  r    Itnjpuiida    In    71"    N     Ut..  the  fostil 

Ptoitm    Vid  ,>t.  7.  figs.  1-4)*.  occurs;  the 

\rtMtil  i-  pern  tied  n  caroonate  of  lime ;  the  -truciure  L*  *milar  to 
that  of  tin     xi.iting  (*hir*.     ['mm  tin-  bankl  of  the  rhcr  Taimyr  in 
74°  N.  lot,  three  -pocios  arc  obtained.     Tin-   ohaiacttrs  of  0 
cic*  (pi.  7.  figs.  3-17  and  pi.  8.  figs,  15,  16)  arc  rendered  induiin- 
Kokhablc  bj  rvddian  brown  oadde  of  btmi  i<  ia  wij  ahnil&r,  both 

ii.  OQtward  appearance  and  in  the  t hic:knc-s*  of  the  annual  ring*,  to 
Some  fragment*  from  certain  deposits  nt   Berlin   and  in  an- 

other, converted  into  shining  bin.  I  coal,  i-  the  P,  lia&riauut,  Gflpp, 
(pi.  8.  figs.  12-15);  and  the  third  (pi.  8.  figa.  17-20),  silidiied 
ami  having  the.  npprnninrr  of  I  greyish  brown  homrtone,  is  so  mm  h 
weathered,  that  nearly  all  the  urjraui'-  i--  n  between  In  sjlloeoaa 
casta  of  the  eclla    ha*  dfeappearvd  ;    horn  -  itie  determination 

can  be  arrived  at. 

0a  fee  bankl  of  the  river  Taimyr,  in  75°  N.  ht.j  two  fragments 
of  wood  were  found  In  the  Immediate  neighbourhood  of  a  sk*  leton  of 

a    mammoth,   and    uppnnuiK     u.nl.-i      imilnr   geolnguud   eimdiuon*. 

Rum  were  bat  slightly  changed  .  they  had  the  ameannoe  of  baring 
been  for  a  long  dnu  in  i  and  theu  specific  gravity  wa>  lesa- 

!.     One  nf  the  -pectuieus  i«  identical  with  Earab«wood   (La 
"funt,  £,  8i6irica,  /..  oeaefc/a,   I,.  po,   ind  il»-  fossil 

I'initfx  firtitui-r, .  m  Qopp.),  and  cannot  bi 

whilst  tin-  other  ia  identical  with  fir-wood  (Pirns  abie$  or  uicecr, 

jtAf*  8W         /  ind  othon)* 

None  of  the  above  IbacO  WOOdl  nrr  apparently  older  than  thr  ter- 
Um\   formation  i  hihI  i)i  id)  •pceics  found  near  the 

mammoth,  are  iuili-tiii-inOiahle  from  the  larch  and  fir  spe- 

cie* of  Siberia.  The  place  win  re  the)  were  found,  however,  ia  far  to 
the  north  of  the  ih.*tnei     OOCUpifd  DJ  the  cxiMmg  fp K  :  .mist 

therefore  ban  beeai  carried  by  river  AWL- :  probaUj  i  i  oinnauj  nitb 
the  maninioth,  from  more  toother]}  districts  to  the   Ipol  "I 

were  found. 

♦  The  plate*  «lo  not  aecoDipanT  this  mmUtion. 


GftrrtRT  urn  MinnrKDnnr  on  wsmil  wood. 
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MiiMcmlorf  adds,  that  fliippert,  in  examining  this  foaml  wood,  hai 
arrirril  nt  tin1  following  einnc1n*inn*,  which  coincide  wild  the  view* 
that  he  himself  wH  led  to  take  by  otoervitioni  nude  oa  the  n 
namelv,  rlml  nil  |hc  fosd  wood  imd  00*1  M  |  ■  t  ft]  nul  in  tin    I  | 
country  dates  I'ruin  u  »»t\   ht.mi  <•[»< n-}i  iifthc  earth' ■■  ulftOrY.     That 
th*  fo**il  wood  of  Northern  Siberia  heltmgi  t-«  the  «\i-  i,  ami 

resemble!  the  drift-wood  that  ii  nt  the  pre-ent  doy  washed  up  by  the 
waves  on  the  northern  const.     That  this  ft  ,    both  OB   Qu 

lower  part  of  the  river  Taimyr,  as  also  in  the  district •*  near  its  eon 
01  pin  tar  beyond  thr  northern  limit  of  the  growth  of  trcw,  especially 
of  fir  forest*.     Tim!  in  nidation  and  stale  of  presenntinn  it 

quite  agree*  with  the  drift-wood  still  unshed  up  In  the  left,  That  well- 
preserved  and  unworn  marine  shells,  of  species  still  mating  n  the 

Aretie  sen,  QO0W  in  tin-  wune  beds  with   the  IVhuiI  wood.      And  1 1 
therefore,    ill"   l.^.il    u'lHtil     pro  mhh    fonml    it-    «nv   I"    Hi"     \  r.  1 1 .  -    %.-:, 

by  the  same  course  as  that  traversed  Kv  tin-  drift-*ood  of  the  present 
''.iv.  which  is  brought  down  to  the  sea  fan  QBDtfaJ  aud  ?nutheni 
Siberia  In  the  taiga  rivers,  particularly  the  Jeuisei  and  tin:  Lena,  and 
after  drifting  .ilmut  f'«>r  MUM  rime,  is  •<  ran  tied  on  the  eoaM.  Thai 
the  Tufa  was  at  thai  tin  A*  bad  "I*  the  sea  i«  proved  hv  the  im- 
bedded shell*,  the  -liinu'le.  and  the  erratic  Mocks.  That  tin-  Arctic 
sea  a*  well  as  Southern  Siberia  already-  pnweawd  at  that  time  a  cli- 
mate like  the  present,  is  prim  il,  01  the  004  hand,  hv  tin-  TfTrTrTI  shells 
of  recent.  apecie*,  nnd  on  the  other  hv  the  species  nf  the  fo*sil  VOOd 
That,  lastly,  the  Mammoth  found  at  the-  Taimyr  participated  with 
the  load  Stood  in  the  circumstances  *>t*  it*  fosMhzatiou  ;  and  tli.it,  to- 
gether with  the  wood,  it  win  hmught  down  in  the  ft«a  fhlO  its  imtne 
locality  near  the  upper  (southern)  parti  of  die  ilbciiao  nvew  ;    that 

the  low  temperature  of  the  rapid  rivers  and  a  covering  of  ice  for  a 
time  favoured  its  preservation,  until  it  was  silted  up  ou  the  sea-coast, 
where  ultimately  its  decomposition  formed  the  lover  nf  mould,  c\  i- 
dcntlv  of  animal  origin,  tlint  was  found  to  envelope  to*    U<  \.  ton  *. 

Middendorf  observes  tbst  this  animal,  po**il>ly.  Eke  till  idle  of 
the  present  day,  Wti  enabled  hv  the  la-euliar  structure  of  its  teeth  to 
feed  on  the  twigs  of  the  fir  ;  in  which  case  it  did  m>i  ntl'er  want  of 
food. 

Middendorf  had  freipimt  occasion    to  wonder  fit   the  BahnriellEngta 
lnng  period  during  wliirh  the  carcases  of  animals  Hashed   on  SB  the 
shore  of  the  Arctic  sea  are  pmened.     Evan  a  stranded  wki 
thrown  up  mi  a  sandv  short  by  strong  brenkan  during  aa  ebb  u<i(, 

lirni'in  •    ipiicklv    irniicdiled  ;      itfl     blul ■hci,    hoWeWT,    n  BUVUBU    Ue    h 

and  well-preserved  for  n  considerable  time  afterwards  ;  vrhUst  a  car- 
case thrown  of  high  on  shore  by  a  flood-tide  i 
surface,  and  is  ijmekly  eonfomed  e\en  to  the  strongest  bones  by  bea»u 
of  pm 

With  regard  to  the  mnUtfeJbed  and  cafbonbed  mwiiU  iif  the  first- 
mentioned  local  try,  MjjnVkadorf  givca  op  hie  opinion  of  their  being 
of  the  KM  ipeejea  as  tlie  sublossiJ  woods  Mimequently  described; 

*  rComuarc  th?  chapter  ou  the  Mimmoth  Period,  Murchi»ua"»  Kusiia  and  llie 
V«3,  |»|».  492-60C— Eu.] 
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hot  apparently  nwut*  that  the  former  also  wrre  drpoakcd  as  drift- 
wood iit  the  locality  where  they  are  found,  and  became  mincralixed 

lOJbrqtu'titlv. 

*  [T.  R.  J.] 


On  Mr  HirroKY  of  I.vskcts.     By  Prof.  O.  Heer. 

[l.ronliard  lind  nronn**  Jahrh.  f.  Minrr.  u.  ».  *».  18.»0.  pp.  17-33.] 

Til    poll   &*M  ot   Injects,    which    ftiminSfl  four-fifths   of  tin-  «n 
■feng  specie*  of  the  animal  kingdom,  h««  two  chit  •:   .liu-ion*.      Ilk 
the  0I1C   (tbl    An  Bttbolft)  Wt  have  U  [mpCBftct,  in  the  other  (the 
Mctabolnj  ■  perfect  tnAtUBorohods  ;  that  is  tn  the  former  thcrr  i*  no 
•  .sii  pnpft-atatr,  ua  the  mtbunoTpbcw »  accompanied  l>>   do 

Line  change  of  form  |     in    the    luit.r    (h.  re   El  ah   inactr 

that  take*  no  nourishment,  and  so  jrrcat  n  chanjee  of  fonn  ibnt  on! 
wati-lini-;  H.r  I ■:■  .11  we  recognise  the pupa 

and  the  itnngo  us  being  the  tame  nnimnl.    Th*  Meubou  COrrapoau^ 

*h  it    ««*•,  tO    tat    Homing   plntai    tha    Ainetabola  to  the  Crypto- 

gamin.    It  h  wdl  worthy  oftwmirk,  that  tmonj?  Plants  the  Crypto* 

gaiuic.  and  in l;  InsectBtbfl  Aawtoholons,  firm  RDpCUtd  upon  OUT 

earth.     The    ttOal    Ancient    forests   comjH)sed   of   tret  . 'iib- 

moMr*,  mid  i-iji.i-.r'.i,  iron    inhabited  by  Loonim  and  Btatt**,  the 
first   of  htteent.     There  h;ive  not   n*  yet   leen   fiiunil  in  th* .;ulioui 
fcrousaml  triaswc  rocka  any  (fSCH  of  insect*  that  can   Ik-   with   cer- 
tainty referred  to  any  of  the  other  Insect-orders.      And  of  these 

Oithtijiti-r.i  ill  present  hi-  know  of  only  six  upreii  i  belonging  to  lliwc 
mwt  tnd  .  iii  which  [lid*    I  EnMOtl  Appear  to   Im- 

rrriiu-I.  scarce.  N'nr  need  \vr  wonder,  if  wc  consider  thut  At  present 
also  our  Lycopodia  and  Equiseta  harbour  no  insects,  and  the  Filicea 
very  few.  The  boM  ftf  inserts,  therefore,  tluu  live  on  the  flower* 
Mu.l  their  honey,  on  tin-  friiiu  and  :-*<<<\  ,  could  not  at  that  time  have 
beCD  in  existence,  the  x  eatable  world  bcinjr,  then  « list  ante  of  flow  era 
n 1 1. i  li  iii  t - 

T he  ametabolous  mseeta  also  play  the  chid'  part  in  the  jurasaic 

I'ltioti.  Ben  tli._\  appeal  M  WJ  ImM  LoCUatfl  and  Drnjcon-tlic*, 
the  latter  In  longing  to  the  sJUrknitftr  *  (including  the  tiomphi)  ami 
tin-  dfrionidm,  as  a  few  Termites  and  a  low  Mfin  of  beaked 

Near  these,  however,  in  the  junei-ie  rocks  occur  also  some  inseeta 

of  tie.   leoond dlTlSOQ  ;   uuunly,  n  fi-w   Flir?v  nu  Ant  tt  and  a  DXUBboi 

rtf   Hectic*.     Tin-   jlnvv.-i   i i-.   >.ii  the  other  band   (■•   Bew   and 

Butterflies)  J,  ajipenr  to  have  been  wanting  nt  thia  period. 
This  is  also  the  ease  in  the  huceeciliag  period,  that  of  the  Chalk, 

*  The  Lxhflluln  fiVadM,  Huclman.  fin  Hroilic'a  *  Itittory  of  the  Ponit  Ihmu 
in  i  m  SrconiJjir>'  RucUk  of  Kugland,"  is  clrarlran  jfochna, 

t  I  look  U|Xm  llic  Afiiaria  layutitt,  f.rr:iinr,  tn  lie  mi  Ant,  Oil  account  of  tlie 
pcduncled  lund-body.  In  lu  tmariuK  alvo  it  much  mom  manbtci  U)  Am  than 
x  »,r. 

X  The  Tincitta  ItOiupMliu,  (lemur  (Mnnrtfr,  r.  8H),  is  •ccording  to  my  riow'fc 

Termite.    Not  only  on  account  of  iti  *i£c  can  it  not  be  a  Moth,  but  still  more  on 


nkkr  on  the  RIVTOmi  Of  IVM  <*9 

in  which  neither  Iluttcrrlicp,  nor  Bccp,  nor   Uymcnoptcm  generally 
have  boo  found.     The  Bcctlea,  on  the  other  hand,  00001  B  -  -i  i« 
what  larger  proportion. 

In  thy  cretaceous  period  there  existed  inlands  rising  from  the  sea 
and  chicllv  wooded  with  hr-trcc* ;  bearing  ab*o  I'nlm*.  ])ragon-trcefl> 
and  tree-like?  Lilies,  together  with  which  the  first  diootykdoaou  trees 
occur.  These,  however,  npnear  to  hove  been  ns  yet  vcrv  few  in 
number,  it  bfl&Uj  only  in  the  lolloning  period*  the  tertiarv,  that  they 


became  plentiful,  fanning  from  tin  time  in  iMcntud  proportion  of 

ji:»n\    with    tin-    i Ti'it'i.m    i.f  «*" 

douous  tree*  mil   phtnCrOgVIUC  herbs,  the  Insect-world  appear*  to 


the  vegetable  kingdom.       In  eonipmrt    with   the  ermtiiu  >tjlo* 


lnivi.  Iiei mi  lu-i  developed  at  this  period  in  all  its  orders  and  in  more 

mmiitohl  forms.     Whilst  at  praOBDt  we  are  acquainted  with  only   180 

pi  ota  of  insect*  altogether  Iron  Uw  ••rib  &oal  poiiodi ;  from 

t lie  two  tertian    lot  (KningfB  and   lUdoboj   I   know  U  about 

1  IS  species.  Amongst  tlkOM  in  MOM  '  all  of  the  ■  ran  Orders  of 
recent  Insects;  hut,  nevertheless,  in  dillerflofl  numerical  proportions 
t..  tlniM-  nj'  tin-  i-M-iiiir  fniuwc-     i'»  tin  "  iiir  '  ..I  form  about 

0*10,  the   Metabola  0*00.      Of  the    (Iviingen    nnd    Kadoboi    *pc< 

l'J  1  belong  to  the  Metahola  and  319  to  the  Ametabola;  the  former 
making  more  tlm.ii  a  third.      We  see  therefore  that  at  this  period  the 

Alltel.iltDla    weir    much    itmir  iiuuiernu>  in  pmpoitii  IQ    (Iiimi   rlirMrlu- 

holn,  although  aot  more  in  the  minis,  as  in  former  nolonoal  periods. 
The  Bee*  and  Butterflies  appear  as  new  chief  t\pts,  presenting 
however  only  IOJ  lew  form*.  In  the  editing  creation  only  linve 
these  Insect-types  been  developed  in  their  full  richness  of  form  and 
splendour  of  colour ;  nnd  this  may  be  the  better  understood  inas- 
much us  in  the  tertiary  period  the  Iniul  wie  almost  entirely  oei -npieil 
with  woody  plants  and  forests,  and  offered  but  few  herbaceous 
Howering  plant-;  from  which  the  tluttcrihe.s  and  Bt6fl  eoohl  derive 
their  uouri^huicnr . 

With  regard  to  eneli  of  the  Order*  of  Inserts,  the  material  wr  have 

at  present  w  much  too  limited  to  enable  us  to  give  a  neillci  instorj 
of  this  great  ('lav* ;  iievcrthclca*  we  are  enabled  to  oner  a  few  hints 
on  this  hitherto  little-known  subject. 

I.  Among  the  Amctabola  we  meet  with  the  beaked  Jnaect*  in  nu- 
merous families  In  the  juni-ic  period  appear  some  large  water- 
bugs  [Nipidtr,  &c],  some  faud-hugx  \Cimicirftr],  and  QfoodaVi  In  the 
cretaceous  period  appear  Aphides*  and  in  the  tertiary  period  there 
are  very  beautiful  Cicada  and  large  specie*  of  Ccrcapi*,  which  arc 
characteristic  of  tin*  liti ;//>'■  h  rVfj-lminn  \llrm\pteva\  \  there  nre  present 

account  of  the  ihort  thoru ,  ami  Ir^»  tint  mile  of  spine.*,  in  which  rcsprcU  it  agree* 
wrli  lha  tenHni  as  well  a*  In  itae  lone,  narrow,  fork-veined  wings,  folded  over 
the  body.  I  nlho  regard  as  a  Termite  the  .fpiaria  antique,  Gcnnar  (Nov.  Act. 
xxii.  2;.  The  venation  of  the  wing*  at  QfiC*  IftOWl  tluit  toll  animal  cannot  poa. 
»tljly  belong   to  the  Ikes  ;  on  (he  Cunlrary,  uio&l   probably  it  is    referable   lu  the 

Termites.  Ilio  wing*  are  not  well-preserved  in  their  whole  length,  hence  Hum 
apparent  short  neaa.    The  fossil  front  Solcnhofen,  figured  u»  Syhinr  flhtrwferi 

i Schroder,  Neue  Lhterst.  I.  Taf.  iii.  16),  it  no  badly  drawn  that  nothing  ran  b« 
one  with  it. 
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»l*o  numerous  sprats  of  Bug*,  which  arc  very  similar  to  fritting 
specie*. 

Of  in  iMood  great  order  of  nmetabobua  Insect*,  the  (*ym*o- 
gnat  A*  (.Wwro/>fr/*iT,  &e  ),  I  have  itartieoUrly  to  notice  I  lie  LiMt*l* 
and  tlw  I  i  irlt  ■ !  I!-' i  fiunilii  -  I  aws  ii  high  geological  imp 

anr,  early  hi  the  pi  made  period, ami  have continued 

Xhv'  the  crctaceotu  ntnl  tertiary  peno  I-  down  to  the  present, 

although  now  th  EM  part  they  formerly  did.     The 

Jon  BJSB   aII  hi.  uiir'nl   animals,   and  arc  all 

ACwh*i>/tr  or  Afjnoaifftr  ;  1  rue  Lihtttttlrr  occur  for  the  fi  I  the 

elulk.  Near  to  the  genua  ^ffreaaa  come  Gomphms  ami  a  jxctiliar 
genus  tleteropAMtiam  udwrved  a*  yet  in  the  ja  ily.   *I>»c 

dyrivnifftp!  which  are  imn  fa  BwAwftftj,    btlOag 

tin-  mot!  par  i  nip  East4**,  charaetrrixnl  liy  many  fine  areoltr 

in  the  retunilntiou.H  or  the  wings.  A  peculiar  group,  (steropi,  also 
occurs  in  the  lin»  and  i»  again  found  at   '  I  be- 

cotpi'  •.  i  •!  iod  thi  re  .m-i.-.!,  u-- 

Stsro/ir,    other   BMlnbun   of  the   Agrioniettr,    particularly    specie*  of 

•Lett**:  nnd  species  of  /Etckno  dar  to  existing  forms  I 

present,  am!  LiMtuUa  projicr.  Theft*  were  so  plentiful  at  (Eningrn. 
thai  their  Inroe  were  among«t  the  n  imoD  animal*  there.     It 

njijicnrn  therefore  that  in  thi*  family  the  ./vV.tni.Ae  and  JtjrioniJi* 
first  00  iirni!  .  and  of  the  latter  the  mam  mged  (vielrelligcn] 

ii.  i  n  the  n»t.     Further,  tin*  row  Ltai  ffr/a,  at  pw" 

•ies,  first  appeared  in  the  Chalk  period,  and  was  t  in 

iiin:i  octal  in  tfa  lerti  n  epoch.     Still  more  re> 

markabti  ho  raw  •-,  than  the  L*MM*t  aw  the  fowil  7Vrm«7«*,  thoae 
sinjruljr  nniuinl*  thai  «r«  nt  nrrJcnl  10  abundant  in  the  Tropica,  con- 
stituting one  of  the  great  rl  land-plagues  of  hot  countries.  Like  tbe 
An.-,  thq  tin  m  Ii  ranitiea,  building  themselves curious  h  1 

tutinir-,  and  feeding  ou  vegftabh   matter.     The  7V/****7e#  (two  ape- 
eica)  appear  fir*t  iii  the  jnrawic.  and  BfthmtsOltlv  »"  (he  crelar- 
and  tertiary  beds.     I  amaooai  wiu  nine  specie*,  I 

majority  of  w!n.-!i  lit  rui'MiI.  LOlfi  fbf  tlinv  MR  .    spedfil  la  larger 

than  in  iy  one  of  the  exist  ug  sped         1  lit  inoni  no* 

meioiuly  found  nt   Itndohoj  :   and  I  know  of  two  ipecfai  from  (Knin- 

«u  and  three  from  atnber.  8ome  of ' '  is  ry  Termite*  resemble 

Brazil  m  but  the  majority  nthlbff  peculiar,  extinct  form*. 

Their  site  and  their  great  ahundance  allow  n*  tn  infer  the  r*i*. 

nf  a  rich  vegetation  in  the  demolition  of  which  they  were  m-ce*:- 

ooctmkd. 

Thai  tho  Ortkoptrra  oomp  olicat  known 

already  mentioned.   It  is  important  to  obsem-  thm  I  m&s  rirst 

appenrrd  in  the  earlainifcrous  epoch,  nnd  hftYr  continucxl  thnracfa 
1  itoseoQeDl  pa 

forms.    Tho  mum  omq  bs  wio  .^1 f  toe  and  tlie  Locutttr, 

with  whirl]  the  LocuM-iypi  coini   BOOBS,  lontinniiip  daw  pre- 

sent. Mint  Of  the  tertiary  Lneust.n  Monj^  to  the  tfofijy.tfa,  but 
th*T*  sJmo  occurs  the  fteims  GryUocrit,  still  hi  I     ha, 

II.  Of  tin-  Mrtabolawc  first  meet  with  the  Flics.    At  present  these 
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occur  in  nearly  the  enme  numerical  proportion  as  the  Ifumrtioptera ; 
the  latter,  however,  are  somewhat  richer  in  specie*.  The  Flie*  had 
the  same  proportion  in  tlir  tertiary  period  also.  I  am  acquainted 
with  HD  specie*  of  ihpterit  mid  *7  of  Jlymenttpt&ra  from  Badobari 
and  (Kmngcn*.  'Hie  order  of  Dipftra  BOHpriM  two  great  natural 
divmim* —  |hl  Ntmontrti   [hingl..  rw   goal  hi.  ■   Flic*  and  the 

Brcthocrrv.  At  present  thl  i;  I  form  about  i  and  tin  lattM  4  of 
the  species ;  there  arc  known  1161  of  the  MawdWB  and  7I0O  of  the 
Braehoctrn.  The  Nemoctrra  were  the  first  to  appear,  and  were  fnl- 
bmda  BtU*  lata  bi  ill.-  h'rtt.-.'.nr,  rn,  v.  i-i.  i  ;'  iini  j  ■  farna  a 
f.  at  Radoboj  about  \%  at  Aix  nUo  about  \%  in  the  nmbcr  ahout  £. 
whilst  at  meant,  as  above  i  M  likiil,  they  constitute  f  of  the  Dt 
ptrra.  The  fact  that,  in  nil  localities  (rOB)  vliir-h  we  have  as  yet 
obtained  RasA  Flic*,  the  WwaMl) B  *«»  di-ciiledli  pm]i>iuiuAtea  clearly 
prove*  th fit  this  proportion  waft  not  dependent  DO  IfieaJ  BOTBM  1-n 
that  the  Ntmocera  were  indeed  the  oldest  amongst  the  Uiptera.  With 
this  al*o  corresponds  the  fart  that  nil  tin*  known  Ptttt  of  llM  cre- 
taceous age  (IT*  specie-*)  belong  to  the  NUKOtera,  uot  any  to  the 
Braehoctra,  The  few  ■pecimen*  of  Flic*  from  the  jurnwie  rock* 
with  wliich  we  are  acquainted  are  union  n  uUtrj  mi  bndly  preserved 
that  no  correct  drUnmnuti  m  of  their  character*  can  he  armed  at. 
Nor  is  it  very  difficult  to  -unseat  n  reason  why  rhc  KiMnVKkfl 

Sritiovcra\  were  the  tirst  to  appear,  am!  have  down    to  tin, 

an  hrnied  the  majority  of  the  Fly  Ipedea.  The  Hrarhnrera  li-fr 
chiefly  on  flowering  anil  lierhaeentis  plant*  ;  we  sec  than  in  crowds 
basking  on  the  flowers  of  the  umbelliferous  and  ay  n  gem 

on  the  contrary,  the  iVemortra  fly  about  iu  WOOU  tun!  thieket-  .  n  .1 
particularly  atTeet:  damp,  watery  pUn-M.  Their  Innw  live  jmrlk  m 
water,  partly  in  damp  woody  bottom*,  in  rotten  wood,  and  in  great 
WabOfl  in  BeabV  fungi;  whiUt  the  Urvreof  th'-mnjorits  of  tin-  /Jm- 
chocem  inhabit  uitTercut  flowr-,  Inui-.  vfrda,  and  roots,  especially  of 
herbaceous  plant*.      Kverything,  however,  pofntl  Id  thi  BJQl    thai    in 

the  tertiary  period  the  kttd  wn-  occupied  chiefly  by  tree-Hkl  palftl  | 
and  further,  the  many  aped*  rf  willow  and  poplar,  as  also  the  swamp 
cypress (ToMaftMH  |,  pom  to  i\iin-i  <•  unuBpi ami  morasses.  If  we 
imagine  a  widely-extctutcd  dark  damp  ffOOO,  tr*TCraod  bj  -mall 
stream*  and  iriterrttntnl  by  mnramc*,  wi  hart  altogether  the  condi- 
tions requisite  for  tnc  gnat-like  flies.  Of  the  fo**il  yeniwer*  iXu» 
covered  at  (Eningeo  and  Kadoboj,  three  haw  Hud  a*  larfBl  h 
water,  ami  ten  in  tlcdiy  fungi  .   we  mux  li  ]  of  the 

occurrence  of  mich  fungi  in  the»e  ancient  w>od*>,  although  a*  yet  no 
fossil  remains  of  them  arc  known.  There  were  47  species  alio  o/ 
Flic*,  hiidtlidt  K.«.i  the  Sttjority,  Hfing  wfthOOJ  iloubtin  dampwiKntv 
tmundH   nnd  rotten  wooil.     Such   dump  wooillnnd*  w«  pro- 

bablv  also  the  favourite  resorts   of  the  numerous  PacJiycfcrmata  of 

•  I  woulil  remark,  fur  tbn«  wlm  po*»ew  my  work  on  the  Iiufet-Kauna  of  the 

Tertiary  Formation  of  Rulohoj   and   tk i:<  n      tli-t    llnOi     ■'■•     imnltr-ution     I    hftVO 

nn-t  with  a  coanKleralile  nuiiilii-i of  ii.v.     paciSS]   ahlofa  will   b  in  a 

wppienient.  The  number*  given  in  ttti;  present  memoir  refer  to  specie*  known 
to  me  down  to  Atifrmt  lfU9. 
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that  ape.  The  Tnpin  and  wild  swine  arc  »till  met  with  in  such 
localities  and  these,  as  also  ihc  KIcphnnK  Mastodons,  UhiiioccTOtcflt 
and  some  subordinate  similar  species,  belong  to  the  moat  plentiful 
and  mort  widolr-cprcad  of  the  higher  animals  that  during  the  ter- 
tian tins  iuhamied  the  dark  forests  of  our  countries. 

Of  Un  l)ipfrrny  the  lame  of  which  livnl  in  the  earth,  thrre  arc 
fin-  )it/>wrte&>  which  occur  in  an  latooidmu  abundance.  I  am  ac- 
quainted already  with  ill  species  of  such  Bibiurut/te,  whilst  nt  prt 

from  tin*  whole  of  Cent  ml  Kumpe,  Only  44  specie*  an-  known.  It 
i'.  hen-  worth  noticing,  that  of  those  34  Specks,  22  Onlj  lit  inclttdcd 
in  the  genus  Bibio  (awtidl  there  nre  as  yet  known  only  18  Euro- 
|H\m  and  11  American  species)  |  J  species  belong  to  the  Brazilian 
gomu  Pttftifft  ""d  1  1  specie*  to  two  newly  tnatttuted,  peculiar,  ex- 
act ejrncrn.      1  was  surprised  also  to  find  amongst  die  Aix-Ia-t 

m!s  one  of  these  new  gcin  m,  tint  occurs  also  nt  Kadoboj,  at 
QSuingvii,  and  in  the  brown  coal  of  Orsberg,  the  geiius  Bibio  being 
then-  ivell-ri-ji(r>entrd.  Wo  sec,  thnvinr,  iln.r  tin-  Ifjifrr.-j  nf  (he 
tertiary   epoch    rulmiuate   m   tin*  glDUj)   "I    fii&OUtitt.       I   have    not 

found  in  a  fossil  state  any  Thonv-gnsts  [CktoBarim  ?],  Gad-flies  [7Vr- 

taMftjpOr  lias  parasiticuu  warm-blooded  annuals  and  these  probably 
belong  only  ti»  the  Hasting  fauna.  On  the  contrary,  ,Ui/nftr  occurred, 
whirh  chs*e  other  flies  and  suck  their  blood ;  and  this  mode  of  life, 
without  doubt,  obtained  nt  that  tun.-. 

It  has  been  already  mentioned  that  the  Butterflies  occurred  at  a 
later  iieriud  Only,  and  were  but  few  in  number  even  in  the  trrtiary 

SmiioiI  (J.i  tin  ulicih*  1  am  acquainted  with  only  7  specie*  from 
(adoboj  ninl  *>  from  (Eningrn ;  anil  there  nre  only  n  few  species 
known  from  ALvla-Chapcllc,  and  a  few  from  amber.  It  is  remark  - 
able,  that  Of  these  trjjic/optrm,  two  tpedfif  have  great  similarity  with 

I-.n-r    1 1  ii  1  in  it    -|«cir-,   \vinl-i   our  i:«  »-'nnpiirnhh'  »  il  h  our  Thwtlc-outtor- 

fly  and  one  with  our  [font-Sacktrnger]. 

If  we  plancc  at  the  Hymenopttra  of  the  ancient  world,  we  ahall  be 
Entruck  with  the  astonishing  abundance  of  Ants  in  the  tertian*  epoch. 

I  am  acquainted  with  from  (Kuiugcii  and  lludnboj  ;  there 

arc  many  also  at  Aix-ln-Chnpelle  and  in  amber ;  the  number  of  the 
tertiary  species  of  Ants  thus  amounting  to  almost  a  hundred.  If  wc 
consider  that  nl  present  we  an.-  uepminted  with  only  10  Kuiopcan 
specie*  of  Ants,  this  fact  of  the  richness  of  the  species  will  be  raj 
Burp  ruing.  And  the  more  remarkable  it  is,  since  nearly  all  the 
existing  genera  arc  found  amongst  the  tertiary  Ants;  and  dure 
OOOn  «r  n  peculiar  extinct  genus  {Imhojfia,  llcvr)  ;  thus  the 

Ant-type  in  the  ancient  world  appear*  to  have  been  developed  in 
much  richer  forms  than  at  prc&cnt.  Tin?  Anta  were  particularly 
abundant  at  lladnho},  where  they  eomposc  the  majority  of  the  fos»tl 
animals.  That  locality  affords  stones  that  are  quite  covered  with  Ants  ; 
mnl  indeed  often  a«  many  as  six  different  ipeciM  are  found  lying 
em  (Visedly  tOgttiwi  OB  Bwn  slab.  What  a  richly  luxuriant  vege- 
tation must  have  here  existed  to  have  supplied  nourishment  fi>r»uch 
hosts  of  Ants,  so  many  Termites,  and  Locusts  \  and  what  living  multi- 
tude* must  these  ancient  countries  have  produced !     Whilst  the  ter- 
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tiary  forests,  locally  *t  least,  must  hat*  swarmed  with  Ants,  the  other 
families  of  the  llymrmtptfro,  on  the  contrary,  Tery  sparingly  occurred. 
Of  the  fo&sori&l  Wasps  I  have  as  vet  met  with  two  species  only,  nud  of 
these  one  exhibits  a  remarkably  gigantic  form.  Of  the  Ichwumaiiititx, 
which  at  present  form  the  majority  of  in.    II>iuu»..^irm,  I  am  uc- 

31  minted  with  only  nine  species.  This  is  muttKHU  to  the  scanty 
cvelopmcut  of  the  Lvptdopttra,  Yer\  many  Ichneumon  (In  i  are 
comKTl.'il  with  tins  QVHt  at  insects,  since  in  their  young  state  they 
inhabit  the  body  of  the  caterpillar  in  which  they  have  been  de- 
posited.     At   this   period   there  existed    very   few    HiitK-rHi.-..    then- 

could,  therefore,  be  only  few  Ichneumon-flics ;  hence  we  may  ob- 
tain a  confirmation  of  our  former  supiwsition,  that  thr  Butterflies 
belong  to  r  later  period  of  creation.  It  is  also  worthy  of  remark, 
that  besides  the  Ichneumon-flies  nroper,  there  occur  also  iu  the  fotnil 
state  some  species  that  have  liml  in  the  interior  of  the  larva-  of  the 
imme.  Thus,  the  species  of  the  genua  Hcmitelrs  pierce,  and  lay  their 
eggs  >n,  the  lamr.  of  tin.-  Irhiieuim.u-tlies  which  inhabit  the  "bodies 
of  caterpillars.  This  genus  llcmitcU*  is  represented  at  lUdoboj  by 
one  species ;  thi«  nusktbtfa  and  complicated  relation  tfaataSm 
«\isted  already  in  the  tertiary  pi'riod.  The  Bees,  the  Leaf-wasps 
\t't/nipit/(p\t  and  Wnpi  proper,  like  the   Ichneumon-Hies,  are  uot 

numerous  ;  and  iu  comparison  with  the  Ants,  are  tpiite  in  the  hack- 
ground.  Of  the  Wasps  proper  I  know  of  only  one  wing  from 
ranching  in  SteiermaA  ;  of  Bets,  uue  HiuuMc-bcc  *|»ccics,  some 
Flowcr-bccs,  and  one  very  fine  Wood-l.ni-. 

Of  the  great  Coleopterous  order  of  luseeta  tlie  vegetable-feeders; 
first  appeared.  The  Weevil*  [Curcufio/iieJtf],  GonC-chafcr*  [An 
bycidtv  J,  and  the  Sternoxi  [BuprestirJtt  and  Elattrrtiite\  predominated 
in  the  Jurassic  period.  In  the  cretaceous  period  the  CurcutiotaiiaB 
Stenuxn,  and  ratpiconta  are  the  most  numerous.  In  the  tertiary 
period  the  Stemoxi  hold  the  first  rank,  then  come  the  WccwN,  tin: 

i.n.H,  ilu-omft,  the.I*caf-ehafcrs[3/e/fl/onfAiWrt'],  the  Clancornr*,  the 
Palpicorncs,  and  (■round-beetles  [CaraltidieJ.  We  must  notice  that 
of  the  Sternon  there  arc  in  particular  the  Bupreste*  [Pracht-kafer], 
the  most  important  member  of  this  group  throughout  the  former  geo- 
logical period*  of  the  earth.  The«i»  lli,prr*ti,l,r  we  find  lin»t  in  the 
Jurassic  rocks,  then  in  the  chalk,  and  as  a  multitude  of  tine  large1 
species  iu  the  tertiary  strata.  How  dithVrenth  KmditUKDfd  is  our 
fauna  in  this  respect !      We  have  some  few  small  and   insignificant 

■I-.  i  i.  ■>,  whilst  the  tropics  harbour  a  mult  undo  of  species  remnrUl.i. 
for  sixc  ami  beauty  DC  colour.  The  fossil  Huprestrs  without  .loul.t 
inhabited  the  woods,  just  as  the  existing  specie*,  and  their  lame  lived 
in  the  interior  of  trees.  The  Goat-chafer  [Cerantbyx]  appear*  to 
have  been  the  moM  uhuudnut  thrtmgliuul  tin-  wlmh-  01  the  iniiury 
times,  whilst  with  us  at  present  the  Ho*  trie  Hid**  furnish  tho  majority 
of  the  wood-destroying  Chafers.  In  the  tropics,  however,  the  Crrain- 
lycts  occur  still  more  numerously  in  the  forests  than  the  Buprtstet. 
The  Cfratnbycen,  which,  like  the  Jittprestct,  are  wood-eaters,  were 
yery  rare  in  the  tertiary  period,  aa  well  an  the  Btmlrichidte  ;  we  can- 
not, therefore,  attribute  the  great  abundance  of  the  BuprcsU*  to  flic 
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fnreat  vegetation  ;    but  other  important  eirvum- 

itancc*  must  hav\  i  the  dcrviopment  oi  the  fauna  and 

flora  generally,  and  ran  i  thai  of  toe  Coieoptrra.    The  Bu~ 

pre*fc0f  thcrefoiv.  iting  m  *  geological  point  of  view,  enter* 

I  real  km  at  an  early  period,  predominating  amoagvt  the  Wood* 

period*  tad  "u-iipwug  nn  important  place   m 

iston  ol  tlu  deTvwpinen:  of  the  Bcedo^ribca, 

N'»  bat  lie  Jta/zreafioV  are  nmoug»t  tlie  land-beetles,  omhi- 

lid*  at*  aoMi  Our  water*  arc  inhabited    *»V 

two  rliiil  fnmiliei,  the  HytirvaiHtkaruiet  and  the  Palpictme** 

At  pNanri  tl)  i  -te.  and  indcel 

aUo  in  ':  lee.     In  the  tertian-  period,  on  the  other 

IiiumI,   the  /*■  i.li  illy  predominated,   mid  that  especially 

id»   tlir  audrcpMUt       Not   only  do  they  occur  in  a  long  series 

llftO  in  Kigautir  and  remarkable  tonna,  unmatched  by 

'living  8|*ccict;  iin!i  kery  peculiar  genus  (/kenerta)  i*  ltc- 

Oosoe  ali  iiat  tlib  |>mi(Hiiinauicr  i>  jpoOfrfaaf 

wan  i  dent  on  local  cauoea,  will  b»  ahown  tor  the  tact,  thataa 

Itaovrn  foil  >l  i'ulpienme*  and  only  one  Hydro 

tttnthvri*  firoei  tin*  chalk,  three  spexars  of  Pmipieorne*  witli  one  //'/- 

•rn/AorM  from  tlu?  jiiraselc  beds,  and  that  at  (Enutgen  and  Ka- 

doboj  together  iiltoui  twice  iiKire  of  the  former  tlian  tlu-  latter  oei 

whiUt.  mi  tlie  contrary,  in  the  present  world,  were  we  to  compare  the 

relative  propca  rally  or  in  the  Swin  fauna,  there  are 

more  Uydroc^AandetthtoltoipkormmiBlmlh 
iug  r,  the  natcr-UtrtUa,  aa  alau  the  llBjd- beetles, 

have  i''i:iiin. need  ■<* iili  the  BOte  infiftrrintoe  form* — the  regetable- 
letdera,  ami  only  el  a  lata  period  von  Ike  nan  highly  organized 
cerniTOl  i  !nvili"-     .1  -:i'_']ii  into  existence. 

From  this  examine  i  historyof  irucctaarwcf  the  qucetkm  *, 

la  there  naturally  *  uV  it   of  tlie  perfect  from  the  imperfect, 

or  is  the  introduction  of  different  plants  end  animals  entirely  influ- 
enced and  guided  ■  -teucea,  by  climate,  And  by  local 
00 ■i(lin.n;%i  These  Lttttr  circumstances  an*  iloubtliwly  of  the  highest 
iinjKirlni  wo  rd*o  See  that  Minilnr  climates  produce  altogether 
tilth-rent  forma,  aa  nrainpnrunn  of  tlie  natural  oratory  of  No 
rial  himI  .if  Knrope,  or  of  districts  eren  lying  nearer  together,  will  &huw 
un.  Hi ii  thai  clinuteis  not  the  only  determinating  comb' 
:n m1  iii;i(  itpical  differrneo  >  m-i  Udder  -iiuil.*ir  ilimattw  ;  O  bannouy, 
nt  the  wnn.                         m/   lictiveea    the   plant- and   nnimnl-trpca  and 

the  cliiiiatc  in  wliicli  they  live.  Outing  into  consideration  the  in  flu - 
CM  of  i  llenel  rimffaitttOn*,  we  are  prepared  to  expect  that  eqomtic 
animal*  and  plant*  mint  ncoeewrily  hare  been  the  earliest  organisms, 

•  With  prat  ptc&nire  I  find  the  author,  altogether  itidcpcndeatly  and  of  hia 
own  accord,  by  the examlrutioii  ol  fo    J  iniecU, arrivtat  limilar eencunoaa  with 

regird  lo  Oie  low*  of EopflDtal  of  omnia  doI  a   thc 

rtody  of  BMll  neuufltj  I  have  given  tn  the  '  GtaeWchte  da  Natal  nil. 

ruerauir  PabroiiKiloglrui;'  %U.  <l.)  the  law  of  rraduaJ  pertooOoa  in  hi  peculiar 
luoJitieaiu.ii.  e.  ».miuiiW  thnmtk  (8  i  ttm  Uw  of  protrmurp  relation  of  oreaiiiiaw 
tiou  to  c atcual  condiUons  ,  tlicucc  (5J  the  lav  of  iuca'aauig  uavcrail}-.— ilaoww. 


Iir.FR  ON  THE   HI*TOUY  Ol 


76 


in  ronacrpiciin*  of  the  predm  of  the   primeval  ocean  ;   and  W* 

tint]  also,  tliat  tlh'M:  inhabitants  of  (lie  water  iu  general  have  a  loner 
grade  of  organ  i/4tt  ion  than  the  land  plants  And  animals.  Tints  it  is 
<  vuleni  thut  hulh  of  tin  great  organie  kingdoms  of  nature  liavr  pro- 
dured  thi-ir  loWMt,  th«  MUiiv  if  curlicwt,  form*  in  tin) 

water.  As  dry  land  nro>r.  «o  also  must  have  arwni  new  condition* 
favourable  for  the  existence  of  a  multitude  of  dm  plants  and  ani- 
inai*  ;  and  that  so  much  the  more,  the  IBOR  Ub  ttfl  increased  tn 

rxirni  und  in lirtrtD-i'iicoittneaaaf coaapoi  I  ■  in  .  taacoovd  aoa 
ttitli  tin-  ttiufikiuiltj editing  between  tin-  nxti  al  ofthfl  irnvrppiiir  mid 
the  organic  relation*  of  Um  i -a i in,  the  evolution  of  the  more  and  n 

varii-d  cr unlit i  _-ii>  el  rli:n;il.  .i<lily  iicconi|  muil 

bv  more  and  DNI  manifold  forma  of  animal  ami  rrgvtabla 

Evidence  of  this  progressive  change  ia  to  be  **cn  in  the  ease  of  In- 
sects;  and  ia  especially  showu  bv  the  above-mentioned  relative  pro- 
portion* existing  between  the  Mciahola  mid  the  Amctat.ofa  .  the 
latter,  of  interior  organ  A  with  impcrfc  I  ehanges,  appearing 

first   ou   the  stage,   mid,    in  the  early  periods  of  th<3  earth,  iirwh 
nating  me:  tin-  furmer.     There  bfOU  no  ruarim-  iuv eN,  tint  animal 
type  could  first  00OK  only  \\\i\\   the  lurniutiini  of  dry   Und.     <  H  ih»" 
.Vr//n././/r;,  to  which  claw  of  animal*  the  fafteta  bsloDft  the  subor- 
dinate Crustacea  tint  appeared,   predominating,   through  the  Si 
/*;/*-t,  iu  [h*  earliatl  peaunQaJ  penoda*. 

There  are  alao  some  itrafag  rvmijdes  prei  iouslv  given,  in  the  in- 
dividual orders  of  Insects,  of  the  appearanu  of  the  nan  inipufcct 
forms  before  those  of  higher  organ imliun.  Tlte  Hymcnopttra  and 
the  Ih/iirrtt,  1  iipprnr  i<>  l'im  *n    except iou.       If  in    thi     •'< 

ptrra  vie  begin  with  the  Hrachoctra  as  the  mure  Imperfect,  ami  inn-nd 
from  them  to  the  ■  -.  n  ought  in  the  HymmopUra  to  place 

the  Bees  lower  than  the  Ants  and  the  Mniemnon-ilies.  This  arrange- 
ment certainly  doc*  not  accm  natural.  The  Bees  appear  Bo  EtM  10 
Iwlong  to  the  heml  of  the   Hi/nirimpUrtr,   urnl   tin     f<li„ntmt,nitttr  to 

occupy  a  ubordiiute  rank.  Thr  jfiiafarfa,  among  the  l>iptera,  are 
analogous  iu  the  Bees,  but  the  Ichwrnnonidct  bare  a*  their  analogue 
the  Semovcra,  so  thai  tin-  bitter  appear  to  stand  lower  than  the 
former,  mid  tin*  it  ^u\'\  their  nmrr  imperfect  wing •  trueture. 

Under  these  consideration*,  the  Jh/mrnoptera  and  the  Wjit+M  would 
not  altogether  contradict  the  gem.  rid  ml'-,  tsafj  thi  e:nih.  botb  iu  the 

formation  of  its  mrttoc  ami  m  ail  ixa  hahtfanta  throogboul  thecomas 

of  time,  I  ia' I  received  continual  in  its, 

A  aeeond  important    OOBUdoakna  that    1  hrlieie  may  be  drami  fi.im 

the  above  intjuiry  into  Uie  history  of  the  Insects  is,  that  the  older  an 
animal  type  is,  ao  much  the  more  are  the  tertuiry  related  to  tfat  ex- 
isting fornus  of  that  tvpe  | .  Ivacb  t\jn-  ul>in:oiiitin  n<  •  ■-  wiili  peenliar 
forma,  and  then  gmdinilly  approaenW  tC  thnaa  of  the   present   tim». 

Tlie  Vtrtebrata  clearly  show  this;  of  these,  the  fish  first  appear 

•  [Comparo  Prof.  Aa***!*'*  "  Gvograpluctl  DfatzQrOtloa  «>f  Aniinat*,"  ClUb 
Exanuarr,  1850,  p.  195.— Eo.1 

t  This  I**  authenticated,  both  g  i  ><)  Miiong  SfaainialU  in  panlcnlir,  In 

the  'Gesehichte  iter  Nntur,  Enumerator.'  S.  739 rT.,  S09iT,  93G  IT.— Br*. 
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with  form*  most  foiYijrn  to  those  now  existing,  whilst  the  tertiary  fish 
are  very  similar  to  recent  form*.  The  Mammalia  occur  ti 
Ultiajj  ["  no  l.  li  any  force  nt  least,  and  commence  as  new  classes  of 
auiinnf*  with  van  bunm-  fimtfi  Tim*,  the  mammal*  of  compara- 
tively tatc  introduction  nrc  *o  wry  different  from  exiting  forma, 
whilst  the  contenpofBrj  fiak  rapntnialfoi  of  a  far  more  ancient 
i  art  witk  dirhcukv  discriminated  from  their  remit  allies.  Tuix 
hold*  good  witli  InaectS.     TIk*  tertiary  LiMlutidct,  LociutifU*t 

Blat/iticp,  Slyertophiht,  77.  /<to&»«r(    Jtc.    are  very   limilar  to 

existing  species,  nud  at  the  HUM  time  belong  to  types  that  occurred 

at  so   early  period,  and    have   passed   down   through    man;. 

cjiH-nt  <  jmu  h-      Thr  Protactid*  and  the  Bee*,  on  the  other  hand, 

appearing  in  the  tertiary  age,  exhibit  very  Miipnlnr  forms. 

Thiri!  Idttt  animal  types  of  the  present  world  appear  also 

to  hire  the  vital  eTJfflriOP  on  the  earth*.     The  limit,  therefore,  of 

the  ilispc t •■■'■in  <  t  :  \i  t:  may  afford  at  least  some  geological 

l.iniv     .\-  axaonplea,   I   vrffl  mention  thai   the   i'  n  np|*ear 

early  in  the  juraatic  rook*  if  thaatj  COS  «poeiea   [Myceto* 

a  pulchetla)  occurred  in  the  tertiarj  see,  to  which  one  species 
bond  Ehroughoct  Europe  (Jf  V-notcta),  ana  another  found  in  north 
America  (j£  cfnettpe*},  have  gram  reeemblancei  Also,  that  of 

genu*  SyrjjJli'f,  n  1  jn-ciou   is   wry  Similar  t'l  &  rculartj,  *i. 

i-  -|iri';iil  (Iiioii-ImiiiI  BuTDpCt  O  pari  Of  \.m-in'.  Hid  V  u  .  m n.t  r hur 
tertiary  specie*  of  Msuefca  occur  which  stand  utramet)  DOtr  the 
widely  aprcari  anting  medas]  v\r.     But  hovewr  similar  the  tos>il 

epecie*  appear  to  be  to  the  rOOOQt,    tiny  \\xw  witbool  exctpllotl,  QD 

di-riiict  ;  and  tin    m  ei-I'mnm  of  the  tertiary  CJpOoh  i*  cxtiti. 

i  .'igmeiUs  only,  prrwrvrcl  to  us  by  the  rocks,  give  us  a  knowledge 
of  the  peculiar  life  of  tl  world. 


On  the  Coau-formation  near  Meibdorf  i«  the  Bui  Vam.ky. 
By  I1i:rk  Gm:i:m.. 

[Sitzunr*-Protok.  d«  ntturwm.  Vereini  ia  lUlle,  1.  1848-9,  p.  29,  ami 
Leoahardu.  hroim  *  Juhrli.  f-  Mm.  I960,  n  B  I ,] 

Trim  bnnation,  like  1 1 1 « - ^ -  rjj  WVtiini  and  Lobejnn,  lud  been  hi- 
therto referred  to  the  Nn»  Rod  Sandstone.  The  iiial  shafts,  howew  r, 
in  the  Si-IVi-  Yalta  have  furnished  the  following characteristic  plant*, 
that  remove  nil  (fouht  of  these  beds  belonging  to  the  true-  coal-tnr- 
inntioii  j  •. is,  i*i  tQpt*  i  W  art/orMcrjis,  P.abhreriata,  I'.  Oreapteridtn, 
I*,  potyworjftif.'.  Spin  folia,  Neuropterii  kti 

phylta*  S.  uuriculata,  Annularis  fonpij'otia,  Lycopottitc*  Jin 

[T.  11.  I 

"  [Count  IVArcbiac,  M.Dc  Verneuil,  and  Prof.  E.  Forbes  hare  *J»o  enunriated 

llic  fact,  that  the  fuuilN  common  to  the  Rio*t  ilnt/inl    loC*litiC«  uc  tucli  *i  burn 

tlic  greatest  vertical  range.    Editih.  N<  Journ  vol,  iaiti.  p.  325.— Ed.] 
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